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UNIVERSITY OF ILLINOIS 
Agricultural Experiment Station 
URBANA, 1907 
CIRCULAR NO 111* 
NATIONAL ASSOCIATION OF DAIRY INSTRUCTORS 

AND INVESTIGATORS 

ORGANIZATION 

A meeting of the heads of Dairy Departments and Dairy In­
vestigators was called by Professor W. J. Fraser, of the ·Univer­
sity of Illinois, July 17, 1906, while the Graduate School of Agri­
culture was in session at that institution, and the National Asso­
ciation of Dairy Instructors and Investigators was organized with 
eighteen members enrolled. Professor Fraser was made Chair­
man of the meeting, an.d C. B. Lane of the Department of Agri­
culture, Secretary and Treasurer. 
The following constitution was adopted:­
Article 	I. NAME.-The name of this organization shall be the 
NATIONAL ASSOCIATION OF DAIRY INSTRUC­
TORS AND INVESTIGATORS. 
Article 	II. OBJECT.-To advance the interests of dairy instruc­
tion and investigation. 
Article III. MEMBERSHIP. - Dairy instructors and investigators 
(of college rank) in the Agricultural Colleges, Experi­
ment Stations, and Dairy Divisions of the United States 
and Canada may become members of this Association up­
on payment of fifty cents to the Secretary-Treasurer. 
Article IV. OFFICERs.-The officers shall be a President, Vice 
President, and a Secretary-Treasurer, who shall hold 
office for one year, or until their successors are elected. 
*This circular gives the proceedings of a meeting of dairy instructors 
and investigators, and is published by the courtesy of the Department of 
Dairy Husbandry. This meeting was called at the University of Illinois, at 
which time was formed the National Association of Dairy Instructors and 
Investigators. 
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S O M E  F A C T S  B R O U G H T  O U T  A T  T H E  M E E T I N G  
T h e  u r g e n t  n e e d  o f  s c i e n t i f i c  w o r k  n e c e s s a r y  t o  s o l v e  m a n y  
d a i r y  p r o b l e m s .  F o r  e x a m p l e :  t h e  c o n t r o l  o f  m o i s t u r e  i n  b u t t e r ;  a  
q u i c k  a n d  e f f i c i e n t  m e t h o d  o f  d e t e r m i n i n g  m o i s t u r e ;  c a u s e  a n d  
r e m e d y  o f  f i s h y  f l a v o r  i n  b u t t e r ;  i n f l u e n c e  o f  p a s t e u r i z a t i o n  o n  
f o o d  v a l u e  o f  m i l k ;  i n f l u e n c e  o f  r i p e n i n g  o n  d i g e s t i b i l i t y  o f  c h e e s e .  
E m p h a s i s  w a s  p l a c e d  o n  t h e  d e m a n d  f o r  m o r e  a n d  b e t t e r  
t r a i n e d  m e n  i n  d a i r y  w o r k ,  a n d  r a i s i n g  t h e  s t a n d a r d  o f  d a i r y  i n ­
s t r u c t i o n .  I t  w a s  a l s o  a g r e e d  t h a t  l e s s  t i m e  s h o u l d  b e  d e v o t e d  t o  
l e c t u r e s ,  a n d  m o r e  t o  p r a c t i c a l  w o r k  i n  s h o r t  c o u r s e s .  
E v e r y  e f f o r t  s h o u l d  b e  m a d e  t o  e n c o u r a g e  k e e p i n g  y e a r l y  
r e c o r d s  o f  d a i r y  c o w s .  
T h e r e  i s  n e e d  f o r  m o r e  s . c i e n t i f i c  a n d  u n i f o r m  w o r k  i n  c o n ­
n e c t i o n  w i t h  t h e  s u b j e c t  o f  f e e d i n g  d a i r y  c o w s .  
T h e r e  i s  n e e d  o f  a  d e c i d e d  i m p r o v e m e n t  i n  m a r k e t .  m i l k  t o  
e n c o u r a g e  l a r g e r  c o n s u m p t i o n  a n d  m a k e  i t  a  s a f e  f o o d .  I t  w a s  
s u g g e s t e d  t h a t  t h e  e s t a b l i s h m e n t  o f  a  r e g i s t r y  f o r  d a i r i e s  m a i n ­
t a i n i n g  a  c e r t a i n  d e g r e e  o f  c l e a n l i n e s s  o f  s u r r o u n d i n g s  a n d  q u a l i ­
t y  o f  p r o d u c t ,  w o u l d  a i d  i n  a c c o m p l i s h i n g  t h i s  r e s u l t .  
I m p o r t a n c e  o f  s t U d y i n g  t h e  s c i e n t i f i c  p r i n c i p l e s  i n v o l v e d  i n  
t h e  m a n u f a c t u r e  o f  c o n d e n s e d  - m i l k .  
T h e  v a l u e  o f  c h e e s e  a s  a  f o o d  i s  n o t  s u f f i c i e n t l y  a p p r e c i a t e d  i n  
t h e  c o u n t r y  a n d  e v e r y  e f f o r t  s h o u l d  b e  m a d e  t o  i n c r e a s e  i t s  c o n ­
s u m p t i o n .  
P r o g r a m  o f  t h e  M e e t i n g  
J  U L Y  1 7 - M O R N I N G  
M a n u f a c t u r e  o f  C o n d e n s e d  M i l k .  
B y  O .  F .  H u n z i k e r ,  P u r d u e  U n i v e r s i t y .  
A  P l a n  f o r  R e g i s t r a t i o n  o f  Dairies~ L e a d i n g  t o  t h e  I m p r o v e m e n t  
o f  M a r k e t  M i l k ,  
B y  C .  B .  L a n e ,  D a i r y  D i v i s i o n ,  U .  S .  D e p a r t m e n t  o f  A g r i ­
c u l t u r e .  
S o m e  P r o b l e m s  i n  M a r k e t  M i l k  P r o d u c t i o n ,  
B y  J .  M .  T r u e m a n ,  U n i v e r s i t y  o f  I l l i n o i s .  
R e l a t i v e  E f f i c i e n c y  o f  D a i r y  C o w s ,  
B y  W .  J .  F r a s e r ,  U n i v e r s i t y  o f  I l l i n o i s .  
A F T E R N O O N  
T h e  F a r m  S e p a r a t o r  P r o b l e m ,  
B y  C .  H .  E c k l e s ,  U n i v e r s i t y  o f  M i s s o u r i .  
P a s t e u r i z a t i o n  o f  H a n d  S e p a r a t o r  C r e a m ,  
B y  C .  E .  L e e ,  U n i v e r s i t y  o f  I l l i n o i s .  
V i s i t  t o  U n i v e r s i t y  D a i r y  B a r n .  
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EVENING 
Importance of the Occasion and the Vital Problems Demanding 
Attention, 
By A. C. True, Dean of the Graduate School of Agricul­
ture; Eugene Davenport, Dean and Director, Univer­
sity of Illinois. E. H. Webster, Chief of Dairy Divi­
sion, U. S. Department of Agriculture. 
The Milking Machine, 
By H. H. Dean, Ontario Agricultural College. 
J ULY 18- MORNING 
Official Testing of Dairy Cows, 
By J. W. Decker, Ohio S'tate University. 
A Permanent Organization, 
By E. H. Webster, United States Dairy Division. 
Opportunities for Experimental Work, 
By C. F. Doane, United States Dairy Division. 
AFTERNOON 
Question Box. 
Some Phases of the Butter Situation, 
By E. H. Webster, United States Dairy Division. 
Methods of Conducting Dairy Feeding Experiments, 
By B. E.' Carmichael, Ohio Experiment Station. 
Visit to University Farm. 
EVENING 
Courses of Instruction in Dairying, 

By H. E. Van Norman, Pennsylvania State College. 

Discussion. 

J ULY 19-MORNING 
Soft Cheese Investigations, 
By Charles Thom, United States Dairy Division, at Storrs, 
Conn. 
Reaching the Farmer, 
By E. S. Guthrie, Ohio State University. 
Testing Dairy Herds. 
By H. A. Hopper, University of Illinois. 
C
H
A
R
T
E
R
 M
E
M
B
E
R
S 
N
A
T
IO
N
A
L
 A
SS
O
C
IA
T
IO
N
 O
F 
D
A
IR
Y
 I
N
ST
R
U
C
T
O
R
S 
A
N
D
 I
N
V
E
ST
IG
A
T
O
R
S 
1.
 
J.
 M
. 
T
ru
em
an
. 
Il
li
no
is
. 	
7. 
H
. 
E
. 
V
an
 N
or
m
an
. 
P
en
ns
yl
va
ni
a.
 
13
. 
B
. 
D
. 
W
hi
te
. 
U
. 
S.
 D
ai
ry
 D
iv
. 
2.
 
O.
 E
. 
L
ee
. 
Il
li
no
is
. 
8. 
A
. 
O.
 T
ru
e.
 D
ir
. 
O
ff
ic
e 
E
x
pt
.
 
S
ta
ts
. 
14
. 
F
. 
R
. 
R
as
m
us
se
n.
 I
ow
a.
 
il.
 
O.
 H
 . 
E
ck
le
s.
 M
is
so
ur
i. 
9. 
O
ha
rl
es
 T
ho
rn
. 
U
. 
S.
 D
ai
ry
 D
iv
. 
15
. 
O.
 O
.
 
H
ay
de
n.
 I
ll
in
oi
s.
 
4.
 
O
. 
F 
.
 
H
un
zi
ke
r.
 
In
di
an
a.
 
10
. 
H
. 
H
. 
D
ea
n.
 O
an
ad
a.
 	
16
. 
J.
 W
. 
D
ec
ke
r.
 O
hi
o.
 
5.
 
E
d.
 H
. 
W
eb
st
er
. 
U
. 
S.
 D
ai
ry
 D
iv
. 
11
. 
E
. 
D
av
en
po
rt
. 
D
ea
n.
 I
ll
in
oi
s.
 	
17
. 
O.
 F
. 
D
oa
ne
. 
U
. 
S.
 D
ai
ry
 D
iv
. 
6.
 	
E
. 
S.
 G
ut
hr
ie
. 
O
hi
o.
 
12
. 
C·
 B
 . 
L
an
e
. 
U
. 
S.
 D
ai
ry
 D
iv
. 
lB
. 
W
. 
J.
 F
ra
se
r.
 
Il
li
no
is
. 
l\}
. 
H
. 
A
. 
H
o
p
p
er
. 
Il
li
no
il
:l
. 
5 
New Members 
All men who take an active interest in dairying and who are 
entitled to membership as set forth in the constitution are invit­
ed to join the Association and to send fifty cents (membership fee) 
to the Secretary-Treasurer. 
N ext Meeting 
The Executive Committee, composed of the Officers of the As­
sociation, are empowered to call the next meeting at a time and 
place that seems most advisable. Itwill probably be held in July, 
1907. 
Following is a list of the Charter and New Members of the 
organization: 
Anderson, A. C., Michigan 

Beach, C. L., Vermont 

Billings, G. A., New Jersey 

Bouska, F . W., Iowa 

. Conn, H. W., Connecticut 
*Dean, H. H., Canada 
*Decker, J. W., Ohio 
Dexter, W. H., Washington D. C. 
*Doane, C. F., Washington, D. C. 
*Eckles, C. H., ~Iissouri 
Err, Oscar, Kansas 
Foster, F. 0., :Michigan 
*Fraser, W. J., Illinois 
Gray, C. E., -Washington, D. C. 
*Guthrie, E. S., Ohio 
*Hayden, C. C., Illinois 
*Hopper, H. A., Illinois 
*Hunziker, O. F., Indiana 
Kendall, J. C., North Carolina 
*Lane. C. B., Washington, D. C. 
*Charter Members . 
Larsen, C., Utah 
*Lee, C. E., Illinois 
:Michels, John, South Carolina 
Pearson, R. A., New York 
Price, Joseph N., Tennessee 
*Rasmussen, F. R., Iowa 
Ross, H. E., New York 
Savage, E. S., New Jersey 
Skinner, J. H., Indiana 
Stocking, \V. A., New York 
*Thom, Charles, Connecticut 
*Trueman, J. )1., Illinois 
Van ~orman, H. E., Pennsylvania 
*'Webster, E. H., Washington, D. G. 
Weld, Ivan C., W.ashington, D. C. 
-Whitaker, Geo. M., Washington, D. C. 
*-White, B. D., Washington, D. C. 
Willoughby, C. L., North Carolina 
Wing, H. H., New York 
-Woll, F. W., Wisconsin 
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O f f i c e r s  
U p o n  t h e  a d o p t i o n  o f  t h e  r e p o r t  o f  t h e  C o m m i t t e e  o n  P e r ­
m a n e n t  O r g a n i z a t i o n ,  t h e  f o l l o w i n g  o f f i c e r s  w e r e  e l e c t e d :  
P r e s i d e n t  R .  A .  P e a r s o n  
V i c e - P . r e s i d e n t  
O s c a r  E ' r f  
S e c r e t a r y  a n d  T r e a s u r e r  
C .  B .  L a n e  
C o m m i t t e e s  
T h e  f o l l o w i n g  c o m m i t t e e s  w e r e  a p p o i n t e d  t o  m a k e  a  c a r e ­
f u l  s t u d y  o f  v a r i o u s  s u b j e c t s ,  l o o k i n g  t o  m o r e  u n i f o r m  a n d  e f f i ­
e . i e n t  w o r k : ­
" S c o r e  C a r d s  f o r  t h e  R e g i s t r a t i o n  o f  D a i r i e s , "  
C .  B .  L a n e  
R .  A .  P e a r s o n  
J .  M .  T r u e m a n  
" O f f i c i a l  T e s t i n g  o f  D a i r y  C o w s , "  
H .  H .  D e a n  
F .  W .  W o l l  
J .  W .  D e c k e r  
" O u r  R e l a t i o n s  t o  t h e  N a t i o n a l  D a i r y  S h o w , "  
E .  H .  W e b s t e r  
O s c a r  E r f  
J .  A  R u d d i c k  
" C o u r s e s  o f  I n s t r u c t i o n , "  
H .  E .  V a n  N o r m a n  
C .  H .  E c k l e s  
O .  F .  H u n z i k e r  

" E x p e r i m e n t a l  W o r k - P r o d u c t i o n , "  

W .  J .  F r a s e r  
C .  H .  E c k l e s  
H .  H .  D e a n  

" E x p e r i m e n t a l  W o r k - M a n u f a c t u r e , "  

C .  F .  D o a n e  
E .  H .  F a r r i n g t o n  
C .  E .  L e e  

" M e m b e r s h i p , "  

H .  E .  V a n  N o r m a n  
C .  B .  L a n e .  
H .  H .  D e a n .  
F o r  f u r t h e r  i n f o r m a t i o n  r e g a r d i n g  t h e  w o r k  o f  t h e  c o m ­
m i t t e e s  a d d r e s s  t h e  C h a i r m a n  o f  t h e  d i f f e r e n t  C o m m i t t e e s .  
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The Manufacture of Condensed Milk 
o. F. HUNZIKER 
Professor of Dairy Husbandry, Purdue University, Lafayette, Ind. 
To the outsider the process of making condensed milk may 
appear to be a very simple one. The milk is boiled, then sugar 
is added, (in case of the sweetened article), the .mixture is condens­
ed down under reduced pressure until its weight is reduced to 
about i of the original weight of the fresh milk. In case of un­
sweetened canned goods the contents of the hermetically sealed 
cans are sterilized under steam pressure. 
If we recognize in fresh cow's milk an article of food highly 
complex in composition, subject to many changes and to rapid de­
terioration unless handled carefully, and skillfully, then the suc­
cessful manufacture of condensed milk, a product more complex 
in its composition than fresh milk and though heated and preserv­
ed with cane sugar or by sterilization, exposed to more diverse, 
more varying and, in most cases, more unfavorable conditions, 
must naturally involve a knowledge that reaches beyond the mere 
mechanical knack of heating, adding sugar, evaporating, cooling 
and canning. The simplicity of the process tends to belittle and 
hide the complexity of the product. Anybody can acquire the 
routine knowledge of condensing milk, but only few can make a ' 
uniformly good condensed milk under all conditions. It, the~e­
fore, happens that defective condensed milk is made, now and 
then, in most, if not all factories and the output of a poor quality 
of condensed milk is not always the exception, but quite often the 
rule. 
KINDS OF CONDENSED MILK.-SO much about condensed milk 
in general. Now it might be of interest to briefly discuss the. dif­
ferent kinds of condensed milk. There are on the market today 
four distinct classes of condensed milk, namely: sweetened con­
densed milk, evaporated cream, plain bulk milk, and milk powders. 
SWEETENED CONDENSED MILK . -In the manufacture of this 
article the fresh milk is heated, either by the introduction of live 
steam or in jacketed kettles to a temperature of from 1850 to 200°. 
To the hot milk the best refined granulated cane sugar is added us­
ually at the rate of 16 pounds of sugar to 100 pounds of fresh milk. 
The mixture is drawn into the vacuum pan or retort where it is con­
densed under reduced pressure at a temperature of from 120° 
to 1500 F. About 280 parts of fresh milk are reduced to 100 
parts of condensed milk. The finished article is drawn into 40­
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q u a r t  m i l k  c a n s  a n d  s l o w l y  c o o l e d  i n  a  c o o l i n g  t a n k  t o  a b o u t  7 { J °  
F .  T h e  c o o l e d  m i l k  i s  t h e n  f i l l e d  e i t h e r  i n t o  b a r r e l s  h o l d i n g  
a b o u t  6 0 0  p o u n d s  o f  c o n d e n s e d  m i l k  a n d  s o l d  i n  b u l k  t o  c a n d y  
f a c t o r i e s  a n d  b a k e r i e s  o r  t h e  c o n d e n s e d  m i l k  i s  f i l l e d  i n t o  t i n  c a n s  
h o l d i n g  f r o m  8  t o  2 0  o u n c e s .  T h e s e  c a n s  a r . e  h e r m e t i c a l l y  s e a l e d ,  
l a b e l e d  a n d  p a c k e d  i n  c a s e s .  E a c h  c a s e  h o l d s  f r o m  4 8  t o  9 6  c a n s  
a c c o r d i n g  t o  t h e  s i z e  o f  t h e  c a n s .  A  c a s e  o f  1 6  o u n c e  c a n s  s e l l s  
f o r  f r o m  $ 3 . 2 5  t o  $ 6 . 0 0  a c c o r d i n g  t o  t h e  b r a n d  a n d  i t s  r e p u t a t i o n  a n d  
p r e s t i g e  o n  t h e  m a r k e t .  
S w e e t e n e d  c o n d e n s e d  m i l k  i n  b a r r e l s  s e l l s  f r o m  4 t  c e n t s  t o  7  
c e n t s  p e r  p o u n d .  
W h e n  p u t  u p  i n  h e r m e t i c a l l y  s e a l e d  t i n  c a n s  s w e e t e n e d  c o n ­
d e n s e d  m i l k ,  p r o p e r l y  m a d e ,  w i l l  k e e p  f o r  y e a r s ,  b u t  i s  b e s t  w h e n  
f r e s h .  
U N S W E E T E N E D  C O N D E N S E D  M I L K  O R  E V A P O R A T E D  C R E A M .  
T h e  t e r m  e v a p o r a t e d  c r e a m  i s  a  m i s n o m e r ,  f o r  t h e r e  i s  n o  e v a p ­
o r a t e d  c r e a m  o n  t h e  m a r k e t .  I t m e r e l y  s t a n d s  f o r  u n s w e e t e n e d  c o n ­
d e n s e d  m i l k .  I n  t h e  m a n u f a c t u r e  o f  t h i s  a r t i c l e  t h e  m i l k  i s  h e a t e d  
t o  t h e  s a m e  t e m p e r a t u r e  a s  i n  t h e  p r e v i o u s  p r o c e s s  a n d  c o n d e n s e d  
i n  t h e  v a c u u m  p a n  w i t h o u t  t h e  a d d i t i o n  o f  c a n e  s u g a r .  A b o u t  2 t  
p a r t s  o f  f r e s h  m i l k  a r e  u s e d  t o  m a k e  1  p a r t  o f  c o n d e n s e d  m i l k .  
W h e n  t h e  e v a p o r a t i o n  h a s  g o n e  f a r  e n o u g h  t h e  m i l k  i s  d r a w n  o f f ,  
c o o l e d  a s  r a p i d l y  a s  p o s s i b l e  a n d  f i l l e d  i n t o  t i n  c a n s  v a r y i n g  i n  
s i z e  f r o m  t  p i n t  t o  1  g a l l o n .  T h e s e  c a n s  a r e  h e r m e t i c a l l y  s e a l ­
e d  a n d  s t e r i l i z e d  a t  t e m p e r a t u r e s  v a r y i n g  f r o m  2 2 8  t o  2 3 6
0  
F .  
I n  o r d e r  t o  h e a t  t h e  c o n t e n t s  o f  t h e  c a n s  u n i f o n n l y  a n d  t o  p r e v e n t  
t h e  b u r n i n g  o f  t h e  m i l k  t o  t h e  t i n ,  a s t e r i l i z e r  i s  u s e d  t h a t  h a s  i n  
i t s  i n t e r i o r  a  r e v o l v i n g  f r a m e  w o r k .  T h e  c a n s  a r e  p l a c e d  i n  , t r a y s  
a n d  t h e  t r a y s  a r e  l o c k e d  i n t o  t h e  f r a m e  w o r k .  W h e n  t h e  s t e r i l ­
i z e r  i s  f i l l e d  i t  i s  c l o s e d  u p  a n d  t h e  f r a m e  o n  t h e  i n s i d e  l o a d e d  
w i t h  c o n d e n s e d  m i l k  c a n s  i s  p u t  i n  m o t i o n .  T h e n  s t e a m  i s  t u r n e d  
i n t o  t h e  s t e r i l i z e r  u n t i l  t h e .  p r o p e r  t e m p e r a t u r e  i s  r e a c h e d .  T h e  
p u r p o s e  o f  a p p l y i n g  s u c h  h i g h  t e m p e r a t u r e  i s  t h r e e f o l d :  ( a ) ,  t o  
d e s t r o y  a l l  g e r m  l i f e ,  ( b ) ,  t o  t h i c k e n  t h e  m i l k  t o  a  j e l l y ,  c h a n g i n g  
i t s  p h y s i c a l  p r o p e r t i e s  t o  s u c h  a n  e x t e n t  a s  t o  p r e v e n t  t h e  s u b s e ­
q u e n t  s e p a r a t i n g  o u t  o f  t h e  f a t ,  a n d  ( c ) ,  t o  g i v e  t h e  c o n t e n t s  o f  t h e  
c a n s  t h e  a p p e a r a n c e  o f  c r e a m .  F r o m  t h e  s t e r i l i z e r  t h e  t r a y s  f i l l e d  
w i t h  t h e  c a n s  a r e  p l a c e d  i n t o  a  s h a k e r .  T h i s  i s  a  m a c h i n e  c o n ­
s i s t i n g  o f  o n e  o r  m o r e  h e a v y  i r o n  b o x e s  h o l d i n g  t h e  t r a y s .  T h e s e  
b o x e s  a r e  c o n n e c t e d  a t  o n e  e n d  w i t h  a n  e c c e n t r i c ,  a n d  w h e n  t h e  e c ­
c e n t r i c  i s  i n  m o t i o n  t h e  b o x e s  s h a k e  b a c k  a n d  f o r t h  v i o l e n t l y .  T h e  
a g i t a t i o n  b r e a k s  u p  t h e  j e l l y  i n  t h e  c a n s  a n d  g i v e s  t h e  c o n t e n t s  a  
h o m o g e n o u s  a n d  c r e a m y  a p p e a r a n c e  a n d  c o n s i s t e n c y .  T h e  c a n s  
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are then incubated for from 2 to 4 weeks. This is done for the pur­
pose of ascertaining the absolute sterility of the condensed milk. 
N ext comes the labeling and packing. The labeled cans are pack­
ed in cases similar to the sweetened goods. A case of forty eight 
16 oz. cans sells from $3 to $4. Unsweetened condensed milk put 
up in hermetically sealed tin cans and heated in accordance with 
the above process will keep indefinitely. 
PLAIN CONDENSED BULK MILK. - By the term plain con­
densed bulk milk is meant unsweetened condensed milk that has not 
been sterilized. In the manufacture of this article the fresh milk 
is heated to about 1600 F., then condensed in the vacuum 
pan, using about 3.5 to 4 pounds of fresh milk to 1 pound of 
condensed milk. When the condensation is nearly completed the 
process is stopped and live steam is turned into the condensed 
milk in the pan for the purpose of thickening and swelling the 
latter. The process is then continued and completed and the 
condensed milk is cooled to as Iowa temperature as possible. 
This article is mostly -sold to ice cream establishments for from 
25 cents to 70 cents per gallon according to the percent of fat it 
contains. Plain condensed bulk milk is not sterile nor does it con­
tain any cane sugar to preserve it. This class of goods, there­
fore, is very perishable. It ~hould be kept in the refrigerator 
and used up within a week from the day of its manufacture. 
THE SIGNIFICANCE OF MILK CONDENSING F ACTORIES.-The 
presence of a condensory belonging to a reputable concern usu­
ally means a higher standard of sanitary dairying in that 10cality. 
There is perhaps no one dairy product, the quality of which de­
pends so greatly on the quality of the fresh milk, as does con­
densed milk. Good, clean, sanitary milk is one of the essentials 
to the success of a condensory, therefore, the condensory plays 
an important role as an educator. Our farmers are taught how 
to produce clean and wholesome milk and how to take care of it. 
And these instructions are generally vigorously inforced by the 
condensory. 
Like the cheese factory and the city milk plant, the conden­
sory uses up all there is in the milk and the farmer can take back 
neither skim milk nor butter milk. This is one of the disadvan­
tages to which the condensory p~tron has to submit. Territo­
ries where much stock is raised are, therefore not suitable for the 
establishment of milk condensories, as in such localities the dairy 
farmer cannot afford to sell his skim milk. On the other hand, the 
condensory is usually paying from 20 to 30 cents more per 100 
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p o u n d s  o f  m i l k  t h a n  c r e a m e r i e s  a n d  c h e e s e  f a c t o r i e s ,  a  d i f f e r e n c e  
w h i c h  i n  l o c a l i t i e s  n o t  e s p e c i a l l y  a d a p t e d  f o r  s t o c k  r a i s i n g ,  a m p l y  
p a y s  f o r  t h e  s k i m  m i l k .  G e n e r a l l y  s p e a k i n g ,  t h e  p r e s e n c e  o f  
c o n d e n s e d  m i l k  f a c t o r i e s ,  o p e r a t e d  b y  r e l i a b l e  c o n c e r n s ,  i s  a  
b e n e f i t  t o  t h e  f a r m i n g  c o m m u n i t y  b o t h  f i n a n c i a l l y  a n d  e d u c a t i o n ­
a l l y .  
E X T E N T  O F  T H E  I N D U S T R Y . - I n  c o n c l u s i o n  I  w i s h  t o  s a y  a  
w o r d  r e l a t i n g  t o  t h e  e x t e n t  o f  t h i s  i n d u s t r y .  T h i s  y e a r  m a r k s  
t h e  5 0 t h  a n n i v e r s a r y  o f  t h e  i n v e n t i o n  o f  t h e  m a n u f a c t u r e  o f  c o n ­
d e n s e d  m i l k  b y  G a i l  B o r d e n .  T h e  f i r s t  f a c t o r y  i n  t h e  w o r l d  w a s  
e r e c t e d ,  c o m p l e t e d  a n d  o p e r a t e d  b y  G a i l  B o r d e n  i n  t h e  S t a t e  o f  
C o n n e c t i c u t  i n  1 8 5 6 .  T h e  b e g i n n i n g  w a s  s m a l l ,  t h e  p r o c e s s  c r u d e  
a n d  t h e  p r o d u c t  i m p e r f e c t ,  a n d  i t  w a s  n o t  u n t i l  t h e  s t r e n u o u s  
y e a r s  o f  t h e  W a r  o f  S e c e s s i o n  t h a t  i t s  v a l u e  a n d  u s e f u l n e s s  a s  
a  c o m m o d i t y  b e c a m e  f u l l y  r e c o g n i z e d .  D u r i n g  t h e  C i v i l  W a r  
t h e r e  w a s  a  g r e a t  d e m a n d  f o r  t h i s  p r o d u c t  a n d  f r o m  t h a t  t i m e  o n  
t h e  i n d u s t r y  i n c r e a s e d  w i t h  a t 3 t o n i s h i n g  r a p i d i t y .  I n  t h e  s i x t i e s  
t h e  A n g l o - S w i s s  C o n d e n s e d  M i l k  C o .  w a s  o r g a n i z e d  i n  S w i t z e r l a n d  
a n d  t h e  f i r s t  f a c t o r y  o f  t h a t  c o m p a n y  w a s  e r e c t e d  a n d  o p e r a t e d  
u n d e r  t h e  d i r e c t i o n  o f  t h e  A m e r i c a n ,  G e o .  H .  P a g e ,  i n  1 8 6 7 .  ·  B o t h  
i n  t h i s  c o u n t r y  a n d  i n  E u r o p e  t h e  c o n d e n s e d  m i l k  i n d u s t r y  g r e w  
r a p i d l y .  E v e r y  s u c c e e d i n g  d e c a d e  m a r k e d  t h e  o r g a n i z a t i o n  o f  
n e w  c o m p a n i e s  a n d  t h e  e r e c t i o n  o f  n e w  f a c t o r i e s ,  u n t i l  t o d a y  w e  
h  a v e  c o n d e n s o r i e s  i n  n e a r l y  e v e r y  c i v i l i z e d  c o u n t r y  w i t h i n  t h e  
d a i r y  b e l t .  
A c e o r d i n g  t o  t h e  U n i t e d  S t a t e s  C e n s u s  o f  1 9 0 0  i n  t h a t  y e a r  
t h e r e  w e r e  o v e r  5 0  f a c t o r i e s  i n  t h e  U n i t e d  S t a t e s .  T h e  i n c r e a s e  o f  
c o n d e n s o r i e s  d u r i n g  t h e  l a s t  f i v e  y e a r s  h a s  b e e n  s o  r a p i d  t h a t  i t  
i s  s a f e  t o  p u t  t h e  t o t a l  n u m b e r  o f  f a c t o r i e s  t o d a y  a t  1 0 0  i n  t h i s  
c o u n t r y  a l o n e .  
T h e  C e n s u s  r e p o r t  o f  1 9 0 3  e s t i m a t e s  t h a t  a b o u t  1 , 0 0 0 , 0 0 0 , 0 0 0  
p o u n d s  o f  m i l k  w e r e  r e c e i v e d  a t  o u r  c o n d e n s o r i e s  w i t h  a n  a g g r e ­
g a t e  o u t p u t  o f  2 5 0 , 0 0 0 , 0 0 0  p o u n d s  o f  c o n d e n s e d  m i l k  i n  t h a t  y e a r .  
T h e s e  f i g u r e s  g i v e  a  f a i r  i d e a  o f  t h e  e x t e n t  o f  t h i s  i n d u s t r y  
t o d a y  a n d  o f  i t s  p o s s i b i l i t i e s  i n  t h e  f u t u r e .  T h e y  s u g g e s t  t h a t ,  
a l t h o u g h  l i t t l e  a t t e n t i o n  h a s  b e e n  g i v e n  t o  t h i s  i n d u s t r y  b y  o u r  
d a i r y  e x p e r t s  i n  t h e  p a s t ,  t h e  m a n u f a c t u r e  o f  c o n d e n s e d  m i l k  h a s  
a s s u m e d  s u c h  d i m e n s i o n s  t h a t  i t  h a s  b e c o m e  a  f a c t o r  i n t i m a t e l y  
c o n n e c t e d  w i t h  o u r  d a i r y  i n t e r e s t s  a n d  m u s t ,  t h e r e f o r e ,  b e  r e c o g ­
n i z e d  a s  o n e  o f  t h e  i m p o r t a n t ,  i f  n o t  l e a d i n g  b r a n c h e s  o f  d a i r y ­
i n g .  
T h e  t i m e  h a s  c o m e  w h e n  t h e  v e i l  t h a t  h i d e s  t h e  s u p p o s e d  s e ­
c r e t s  o f  i t s  m a n u f a c t u r e  m u s t  b e  l i f t e d ,  w h e n  t h e  f a c t o r i e s  m u s t  
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open their doors to inspection, and when the process must be 
given the advantages of scientific investigation and research to 
which it is duly entitled and of which it has long been deprived. 
DISCUSSION;­
Decker.-Is the so-called evaporated cream evaporated more 
than sweetened milk? 
H1.1;nzikeT .-Less. 
DeckeT.--·You spoke of cane sugar. What about beet sugar? 
HunzikeT.-Not a suitable sugar to be used in the condensed 
milk business. Causes milk to ferment. 
DeckeT.-Has beet sugar a tendency to granulation? 
Hunziker.-Not necessarily so. The precipitation of crystals · 
of both cane sugar and beet sugar is due to abrupt changes of 
temperature and can be prevented by avoiding such abrupt 
changes during the heating and cooling of condensed milk. 
Decker.-How can you tell the difference between the two? 
HunzikeT.-Chemically, beet and cane sugar are identical. 
The commercial beet sugar, however, is generally not as highly 
refined. For the detection of beet sugar in the factory fill a large . 
glass cylinder or wide-mouthed jar half full of the sugar in ques­
tion. Stopper it tightly and let stand in a warm place for 24 hours. 
Remove the stopper and quickly insert the nostrils into the mouth 
of this jar or cylinder. If it be cane sugar a pleasant, aromatic 
odor is noticed, if it be beet sugar an unpleasant, soapy odor will 
be detected. The crystals of beet sugar are also more brittle and 
friable and crumble more readily than those of cane sugar. 
Decker.-Is there any good reason why condensed milk fac­
tories oppose the silo? 
HU1?ziker.-If good silage is used it does not make any differ­
ence with the product. 
Decker.-How about acid silage bringing about acid salts in 
the casein? 
Hunziker.-I think that is possible. 
Van Nm'man.-Can experiments be carried out on a small 
scale in cubic centimeters in the manufacture of condensed milk? 
HU1?ziker.-Cannot get right conditions on a small scale. 
Eckles.-What are the chances for a small plant? 
Hunziker.-Competition in the canned goods is very keen. 
The introduction on the market of a new brand of condensed milk 
is a slow process and involves large expense. It is g-enerally 
conceded that it costs at least $1 per case to put a new brand on 
the market. Therefore, the chances for a small plant to put up 
canned condensed milk are very poor. Small plants should con­
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f i n e  t h e m s e l v e s  t o  t h e  I n a n u f a c t u r e  a n d  s a l e  o f  c o n d e n s e d  b u l k  
m i l k .  T h e  e x p e n s e  o f  m a n u f a c t u r e  i s  c o m p a r a t i v e l y  s m a l l  a n d  
t h e r e  i s  a  g r e a t e r  d e l n a n d  f o r  a n d  l e s s  c o m p e t i t i o n  i n  t h i s  c l a s s  o f  
g o o d s  t h a n  f o r m e r l y .  S o m e  o f  t h e  l a r g e s t  f a c t o r i e s  r u n  t h e i r  b a d  
a n d  r e t u r n e d  c o n d e n s e d  m i l k  i n t o  c a n d y  a n d  c a r a m e l s .  
Deck~r.-Does i t  I n a k e  g o o d  c a n d y ?  
· H u n z i k e r . - D r a w  y o u r  o w n  c o n c l u s i o n s .  I  w i l l  s a y  i n  r e g a r d  
t o  t h e  c o m p o s i t i o n - s w e e t e n e d  c o n d e n s e d  m i l k  c o n t a i n s  a b o u t  
4 0 %  c a n e  s u g a r  a n d  3 0  t o  3 2 %  o f  m i l k  s o l i d s .  W h e r e  n o t h i n g  b u t  
b e s t  r e f i n e d  g r a n u l a t e d  c a n e  s u g a r  i s  u s e d  4 0 %  i s  s u f f i c i e n t  t o  
c h e c k  t h e  d e v e l o p m e n t  o f  a l l  o r d i n a r y  f o r m s  o f  b a c t e r i a .  T h e  u s e  
o f  l o w  g r a d e  s u g a r  i n v a r i a b l y  c a u s e s  t h e  c o n d e n s e d  m i l k  t o  f e r ­
m e n t  a n d  t h e  c a n s  t o  s w e l l .  
D e c k e r . - B a c t e r i a  w i l l  h o l d  o v e r  a n d  i n o c u l a t e  n e w  b a t c h e s  o f  
c o n d e n s e d  m i l k .  
F r a s e r . - I s  c o n d e n s e d  m i l k  j u s t  a s  g o o d  a f t e r  t h r e e  o r  f o u r  
y e a r s ?  
H u n z i k e r . - H a v e n ' t  s e e n  a n y  t h a t  o l d .  
F ! a s e ? . . - I s  i t  m a r k e d  s o  t h a t  t h e y  k n o w  h o w  o l d  i t  i s ?  
H u n z i k e ? " . - Y .e s .  E v e r y  f a c t o r y  h a s  a  p r i v a t e  m a r k  s h o w i n g  
n a m e  o f  f a c t o r y ,  n u m b e r  o f  t h e  b a t c h  a n d  t h e  d a t e  o f  i t s  m a n u ­
f a c t u r e .  
D e c k e T . - I s  i t  n e c e s s a r y  t o  h a v e  t h e  c o p p e r  k e t t l e s ,  j a c k e t s  
a n d  c o i l s  s c o u r e d  w i t h  s a n d p a p e r ?  
H u n z i k e r . - Y e s ,  o t h e r w i s e  v e r d i g r i s  f o r m s .  
F r a s e r . - C a n  w e  l e g i t i m a t e l y  r e c o m m e n d  m e n  t o  p u t  i n  s i l a g e  
w h e r e  m i l k  i s  s e n t  t o  a  c o n d e n s e d  m i l k  f a c t o r y ?  
H u n z i k e T . - A l l  r i g h t  i f  f e d  j u d i c i o u s l y .  L a r g e  a m o u n t s  a r e  
s a i d  t o  i n c r e a s e  a c e t i c  a c i d  i n  t h e  m i l k .  D o e s  s i l a g e  a f f e c t  m i l k  
a s  a  f o o d  f o r  i n f a n t s ?  
D e c k e r . - D o c t o r s  c l a i m  i t  d o e s .  
V a n  N o r m a n . - O n e  m a n  I  k n o w  u s e d  i t  f o r  y e a r s ,  s e l l i n g  m i l k  
t o  t h e  m o s t  c r i t i c a l  t r a d e ,  w i t h  n o  b a d  r e s u l t s  r e p o r t e d .  
F T a s e r . - I  t h i n k  a  b a l a n c e d  r a t i o n  s h o u l d  b e  f e d  f o r  b e s t  
r e s u l t s  w i t h  s i l a g e .  
P r o f e s s o r  C .  B .  L a n e  w a s  i n t r o d u c e d  t o  s p e a k  u p o n  t h e  s u b ­
j e c t  o f  " A  P l a n  f o r  t h e  R e g i s t r a t i o n  o f  D a i r i e s  L e a d i n g  t o  t h e  
I m p r o v e m e n t  o f  M a r k e t  M i l k . "  
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A Plan for the Registration of Dairies Leading to 

the Improvement of Market Milk 

C. B. LANE 
Assistant Chief of Dairy Division, Washington, :q. C. 
A strong effort is now being made in many of the larger 
cities to improve the milk supply. In fact there is a general 
agitation of the subject throughout the country. It is believed 
that the time is ripe for some forward movement for clean milk. 
To succeed, any plan for the improvement of milk must be practi­
cal and must work for the good both of producer and consumer. 
The Boards of Health in many of our large cities are doing excel­
lent work but are !lampered by lack of funds which permit of only 
a small number of inspectors. Some of the dairies are never reach­
ed at all. One city receiving milk from 35,000 dairies has only 16 
inspectors in the field. It is clearly evident that only slow pro­
gress can be made in improving milk under these conditions. If 
a sufficient number of inspectors could be placed in the field to re­
port conditions and close up dirty dairies until they were put in 
proper condition, clean milk for our cities would be a reality. At 
least one of the smaller cities has accomplished this and no dairy 
that has not been approved by the Board of Health can sell milk 
within its limits. 
To assist the city Boards of Health in their efforts to improve 
the milk supply the Dairy Division proposes to establish a system 
for registering dairies. 
PLAN FOR REGISTRY.-The plan provides for a system of 
scoring dairies on the basis of a score card prepared for the pur­
pose (see pages 18 and 19). The stables are rated for ventilation, 
light and sanitary condition; the cows for healthfulness and clean­
liness; the dairy houses for cleanliness, condition of utensils and 
facilities for cooling, bottling and storing milk; condition of water 
supply, etc. 
Again the product, whether milk or cream is scored on a ba­
sis of 100 for flavor, chemical composition, and bacteria, similar to ' 
the method used in the milk and cream contest at the recent N a­
tional Dairy Show, where it was demonstrated beyond question 
that by a careful examination of the milk one could get a pretty 
accurate idea of the conditions under which it was produced and 
handled. The results of all these scorings of the dairy and the 
product would give an excellent opportunity to point out defects , 
and make suggestions as to where improvements could be made. 
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I n s p e c t i o n s  c o u l d  b e  r e p e a t e d  o c c a s i o n a l l y  u n t i l  t h e  d a i r i e s  w e r e  
h i g h  c l a s s  i n  e v e r y  r e s p e c t .  T h e  D e p a r t m e n t  w i l l  a l s o  f u r n i s h  
f u l l  d i r e c t i o n s  f o r  s c o r i n g  a n d  s e n d  a  r e p r e s e n t a t i v e  w h e n e v e r  p o s ­
s i b l e  t o  a s s i s t  i n  e s t a b l i s h i n g  a  r e g i s t r y  w h e n  a p p l i c a t i o n  i s  m a d e  
f o r  s u c h  a s s i s t a n , c e .  
A n y  d a i r y  s c o r i n g  9 0  p o i n t s  o n  a  s c a l e  o f  1 0 0  i s  e n t i t l e d  t o  r e g ­
i s t r y .  T h e  n a m e s  o f  a l l  r e g i s t e r e d  d a i r i e s  w i l l  b e  p u b l i s h e d  i n  
s o m e  f o r m  a n d  w i l l  b e  k n o w n  a s  h i g h  c l a s s .  T h i s  w i l l  b e  a n  i n ­
d u c e m e n t  f o r  d a i r i e s  t o  r e a c h  t h e  s t a n d a r d  a n d  g i v e  c o n s u m e r s  
a n  o p p o r t u n i t y  t o  k n o w  w h e r e  g o o d  m i l k  c a n  b e  s e c u r e d .  F u r t h e r ,  
a s  t h e  q u a l i t y  o f  t h e  p r o d u c t  i m p r o v e s ,  t h i s  w i l l  n o  d o u b t  r e s u l t ,  
i n  s o m e  i n s t a n c e s  a t  l e a s t ,  i n  s e c u r i n g  b e t t e r  p r i c e s .  
T h e  r e g i s t r y  s y s t e m  c a n  b e  t a k e n  u p  b y  S t a t e s ,  C i t y  B o a r e l s  
o f  H e a l t h ,  C r e a m e r i e s ,  C h e e s e  F a c t o r i e s ,  o r  C i t y  M i l k  D e a l e r s .  I t  
w i l l  b e  r e a d i l y  s e e n  t h a t  a  r e g i s t r y  f o r  d a i r i e s  i n  t h e  w h o l e  U n i t e d  
S t a t e s  r e a c h i n g  a  c e r t a i n  r a t i n g  c o u l d  b e  e s t a b l i s h e d  a n d  f i l e d  i n  
t h e  D a i r y  D i v i s i o n  o f  t h e  D e p a r t m e n t  o f  A g r i c u l t u r e .  
O B J E c T . - T h e  o b j e c t  o f  t h e  r e g i s t r y  s y s t e m  i s  ( 1 )  T o  e s t a b l i s h ­
a  r e g i s t r y  f o r  d a i r i e s  r e a c h i n g  a  c e r t a i n  d e g r e e  o f  p e r f e c t i o n .  ( 2 )  
T o  g i v e  e n c o u r a g e m e n t  t o  d a i r y m e n  p r o d u c i n g  m i l k  o f  h i g h  q u a l i t y  
a n d  i n d u c e  i n s a n i t a r y  d a i r i e s  t o  i m p r o v e .  F r o m  t h e  w o r k  a l r e a d y  
d o n e  a l o n g  t h i s  l i n e  i t  h a s  b e e n  f o u n d  t h a t  m a n y  d a i r i e s  c o u l d  
r a i s e  t h e i r  s c o r e  a t  l e a s t  2 0  p o i n t s  b y  s i m p l y  t h o r o u g h l y  c l e a n i n g  
t h e i r  c o w s ,  s t a b l e s  a n d  u t e n s i l s ,  a n d  p r o p e r l y  h a n d l i n g  t h e  m i l k .  
I n  m a n y  c a s e s  t h i s  c o u l d  b e  d o n e  w i t h o u t  t h e  e x p e n d i t u r e  o f  a  
s i n g l e  d o l l a r .  ( 3 )  T o  i n d u c e  d a i r y m e n  t o  v o l u n t a r i l y  m a k e  a p p l i ­
c a t i o n  f o r  i n f o r m a t i o n  r a t h e r  t h a n  f o r c e  t h e m  t o  d o  c e r t a i n  t h i n g s  
t h r o u g h  l a w s  a n d  o r d i n a n c e s .  I f  t h e y  s e e  t h a t  b y  i m p r o v i n g  a n d  
r e g i s t e r i n g  t h e i r  d a i r i e s  i t  w i l l  h e l p  t h e i r  b u s i n e s s  t h e y  w i l l  t a k e  
a d v a n t a g e  o f  i t .  ( 4 )  T o  d e t e r m i n e  h o w  m a n y  d a i r i e s  i n  e a c h  
S t a t e  a n d  i n  t h e  U n i t e d  S t a t e s  a r e  p r o d u c i n g  h i g h  c l a s s  m i l k  a n d  
w h e r e  t h e y  a r e  l o c a t e d .  ( 5 )  T o  i m p r o v e  t h e  q u a l i t y  o f  m a r k e t  
m i l k  i n  g e n e r a l .  ( 6 )  T o  g i v e  c u s t o m e r s  a t  a l l  t i m e s  a n  o p p o r b l l n i ­
t y  t o  k n o w  w h e r e  g o o d  m i l k  c a n  b e  s e c u r e d .  
I t  h a s  b e e n  f r e q u e n t l y  d e m o n s t r a t e d  t h a t  t h e  w a y  t o  a s s i s t
•  
t h e  d a i r y m a n  i s  t h r o u g h  p e r s o n a l  v i s i t s  d i r e c t  t o  h i s  f a r m .  _ I t  i s  
v e r y  e a s y  t h e n  f o r  a n  e x p e r t  t o  l o o k  o v e r  t h e  s i t u a t i o n  a n d  p o i n t  
o u t  d e f e c t s  o f  a n y  n a t u r e ,  w h e t h e r  t h e y  b e  l o w  p r o d u c t i o n ,  i n s a n ­
i t a r y  c o n d i t i o n s ,  l a c k  o f  l i g h t  o r  v e n t i l a t i o n ,  c a r e l e s s n e s s  i n  h a n d ­
l i n g  t h e  p r o d u c t ,  i n e f f i c i e n t  f a c i l i t i e s  f o r  c l e a n i n g  a n d  s t e r i l i z i n g  
u t e n s i l s ,  p o o r  s t o r a g e  a c c o m m o d c t t i o n s ,  i n j u d i c i o u s  m e t h o d s  o f  
. f e e d i n g ,  o r  a n y  o t h e r  f a u l t .  
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Many dairy.men would improve their conditions if they knew 
just how to go about it. By the score card system the dairymen's 
-defects are pointed out and he is given a definite rating in all 
branches of his work; further, this is put on file and can be refer­
red to any time. With most of the systems now in vogue for in­
specting dairy farms the reports are very indefinite and it is dif­
ficult to determine by reading them over just what the conditions 
were and to compare them with the previous inspection. The 
score card system enables one to make a comparison at a glance. 
SOME CONSIDERATIONS OF THE PLAN. - A number of ques­
tions naturally arise in considering a plan of this character, and I 
will attempt to answer some of them. (1) What evidence is there 
that the plan will work ? At least two cities have followed the 
plan of scoring the dairies supplying milk for a number of years 
and the records have been filed where they could be inspected by 
anyone interested, but have not been made public otherwise. 
This has resulted in some improvement of the milk, particularly 
in the smaller city where the inspections were most frequent. 
Many consumers look up the score of the dairies supplying them 
with milk to see if they are in good standing. The inspections, 
however, in this case were made by the Board of Health in accord­
ance with the city ordinances. The plan outlined differs from 
this, in that the dairyman may voluntarily make application for 
inspection and for registry; and further his product is inspected 
and critically examined as well as his dairy. 
(2) Of what advantage would it be to the producer? 
It would assist in securing better prices and new trade. To 
be on the list of registered dairies would naturally be something 
of an advertisement. 
(3) What advantage would such a plan be to the consumer? 
It gives reliable infonnation to the consumer as to where to 
secure good milk, and they will not have to depend upon their 
own judgement or the statement of the dealer. 
(4) Would it be expensive for producers to meet the require­
ments for registry? 
Naturally the best dairies or so-called model dairies would be 
the first to make application and many of them would be able to 
enter the registry without any expense or change whatever. It 
is the aim of the owners of these dairies to always keep them in 
excellent condition. They would not need laws or regulations. 
This class of dairies should be increased. At present they do not 
receive the encouragement they deserve, and they should have 
any assistance in a business way that can be given them. As to 
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t h e  p o o r e r  d a i r i e s ,  m a n y  w o u l d  b e  f o r c e d  t o  m a k e  i m p r o v e m e n t s  
i n  o r d e r  t o  h o l d  t h e i r  b u s i n e s s ,  b u t  m a n y  t h a t  I  h a v e  s c o r e d  c o u l d  
r a i s e  t h e i r  r a t i n g  s e v e r a l  p o i n t s  w i t h  l i t t l e  o r  n o  e x p e n d i t u r e ,  
s i m p l y  b y  c l e a n i n g  t h e i r  s t a b l e s ,  c o w s  a n d  m i l k  h o u s e s ,  a n d  
p r o m p t  b o t t l i n g  a n d  c o o l i n g  o f  t h e  m i l k .  A s  t ( }  t h e  s m a l l  d a i r y ,  
t h e  m i l k  b u s i n e s s  i s  l i k e  a n y  o t h e r  b u s i n e s s ,  t h e  s m a l l e r  i t  i s  t h e  
m o r e  e x p e n s i v e  t o  r u n  i n  p r o p o r t i o n  t o  t h e  b u s i n e s s  d o n e ,  b u t  a  
s m a l l  d a i r y  c a n  b e  c o n d u c t e d  a s  c l e a n l y  a s  a  l a r g e  o n e .  I n  m a n y  
i n s t a n c e s  t h e  i n c r e a s e d  s a l e s  w o u l d  m o r e  t h a n  m a k e  u p  f o r  t h e  
e x t r a  c a r e  i n  p r o d u c t i o n  a n d  h a n d l i n g .  W h e t h e r  l a r g e  o r  s m a l l  
d a i r y m a n  t h e y  s h o u l d  p r o d u c e  c l e a n  m i l k  a n d  g i v e  t h e  n e c e s s a r y  
a t t e n t i o n  t o  i t .  S o m e  d e a l e r s  w h o  b u y  m i l k  t h a t  c a n  b e  g u a r a n ­
t e e d ,  p a y  n e a r l y  d o u b l e  t h e  m a r k e t  p r i c e  o f  o r d i n a r y  m i l k .  
( 5 )  H o w  s h o u l d  t h e  e x p e n s e  o f  s c o r i n g  a n d  r e g i s t e r i n g  b e  
m e t ?  
N a t u r a l l y  t h e  p a r t i e s  r e c e i v i n g  t h e  b e n e f i t  s h o u l d  b e a r  t h e  
e x p e n s e .  I t  s e e m s  r e a s o n a b l e ,  h o w e v e r ,  t h a t  s o m e  o f  t h e  m o n e y  
n o w  e x p e n d e d  b y  c i t i e s  t o  d e t e c t  a n d  p u n i s h  t h o s e  s e l l i n g  d i s h o n ­
e s t  m i l k  m i g h t  w e l l  b e  e x p e n d e d  i n  a p p r o v i n g  d a i r i e s  a n d  e n c o u r ­
a g i n g  t h o s e  w h o  a r e  s e l l i n g  a  c l e a n  p r o d u c t .  T h e  c o n s u m e r s ,  a t  
l e a s t ,  w o u l d  b e t t e r  a p p r e c i a t e  t h i s  m e t h o d  i f  t h e y  c o u l d  h a v e  
p l a c e d  b e f o r e  t h e m  t h e  n a m e s  o f  r e g i s t e r e d  d a i r i e s .  I t  i s  b e l i e v e d  
t h a t  b e t t e r  r e s u l t s  c o u l d  b e  o b t a i n e d  a t  l e a s t  c o s t  i n  t h i s  w a y  t h a n  
b y  a l l  t h e  l a w s  t h a t  c o u l d  b e  e n a c t e d .  E v e r y  d a i r y m a n  w o u l d  
w a n t  t o  b e  o n  t h e  r o l l  o f  h o n o r  a n d  c o u l d  n o t  a f f o r d  t o  b e  o f f  t h e  
l i s t .  
( 6 )  H o w  w o u l d  t h i s  p l a n  t e n d  t o  i m p r o v e  I n a r k e t  m i l k  i n  
g e n e r a l ?  
L i k e  t h e  w o r k  a l r e a d y  a c c o m p l i s h e d  b y  t h e  m i l k  c o m m i s s i o n s ,  
t h e  i m p r o v e m e n t  o f  a  f e w  d a i r i e s  w o u l d  h a v e  a  m a r k e d  e f f e c t  o n  
t h e  e n t i r e  m i l k  s u p p l y .  M i l k  w a g o n s  d i s p l a y i n g  s i g n s  s h o w i n g  
t h a t  t h e i r  m i l k  i s  a p p r o v e d  b y  r e p u t a b l e  j u d g e s  h a v e  t h e i r  e f f e c t  
u p o n  o t h e r s .  W h i l e  t h i s  i s  a n  a d v a n t a g e  i t  i s  w e l l  e a r n e d .  F o r  
e x a m p l e ,  m a n y  d a i r y m e n  w h o  r e c e i v e  d i p l o m a s  f o r  h i g h  s c o r i n g  
m i l k  a t  t h e  N a t i o n a l  D a i r y  S h o w  u s e  t h i s  t o  a d v e r t i s e  t h e i r  m i l k .  
T h e  s a m e  w o u l d  b e  t h e  c a s e  w i t h  t h e  r e g i s t r y  p l a n .  
W h a t  t h e  D a i r y  D i v i s i o n  i s  d o i n g  i n  t h i s  d i r e c t i o n :  
T h e  D a i r y  D i v i s i o n  i s  n o w  m a k i n g  a  t h o r o u g h  s t u d y  o f  t h e  
m i l k  s u p p l y  o f  W a s h i n g t o n  C i t y  i n  c o - o p e r a t i o n  w i t h  t h e  B o a r d  
o f  H e a l t h ,  a n d  t o  s t a r t  t h e  w o r k  o f  r p , t i n g  a n d  r e g i s t e r i n g  
d a i r i e s  w e  p r o p o s e  t o  i n s p e c t  a n d  s c o r e  a s  m a n y  d a i r i e s  a s  p o s ­
s i b l e  s u p p l y i n g  m i l k  t o  t h e  c i t y ,  p a r t i c u l a r  a t t e n t i o n  b e i n g  g i v e n  
t o  t h o s e  w h o  m a k e  a p p l i c a t i o n .  M a n y  d a i r y m e n  w i l l  n o t  m a k e  
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extensive improvements unless they can be assured of increased 
returns in proportion to the expenditure, and we cannot blame 
them for this. There is some encouragement, however, in this 
direction as a number of dealers I have talked with state that 
they would be willing to pay a premium for milk that could be 
guaranteed to be strictly fresh and clean, as it would do away 
with the necessity for pasteurizing. In many cities consumers 
pay from one to two cents per quart more for milk from selected 
dairies. M'any creameries have been paying a premium for good 
milk and cream for some time. 
In addition to the work in this direction now being conducted 
in Washington the Dairy Division is cooperating with the Board 
of Health in one other large city and over 300 dairies have already 
been scored by the city inspectors. The average score for these 
dairies being only 43. That there is much need for missionary 
work in this direction is very evident. This city has established 
a standard of 30 points at the start, and revokes the permits of 
any dairies that do not come up to it. While this seems ridicu­
lously low yet many dairies are being cut off. As conditions im­
prove the standard will be raised. The Dairy Division stands 
ready to assist Boards of Health in introducing the score card 
system of inspection and by sending a representative to explai~ 
the work. 
I have noticed recently that one of the household magazines 
has established a roll of honor for pure foods. It stands to rea­
son that the public would be willing to pay a higher price for a, 
food that is guaranteed. There is no reason why milk, the most 
important of foods, should not be entitled to a place on this roll 
of honor when it comes from registered dairies. 
As stated at the outset, the principal objects of the registry 
would be to improve market milk and to determine where the 
best dairies in any particular town or state are located, and to com­
pile a list of the high class dairies in the country. It will take 
years to secure this, but the time seems ripe to make a beginning. 
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DIRECTIONS FOR SCORING 
cows. Perfect 
score. 
CONDITION AND HEALTHFULNESS.-Deduct 2 points if in poor flesh. and 8 points if not 
tuberculin-tested .. ....................... .. ....... . ............. .......... ............ 10 
CLEANLINESS.-Clean, 5; good. 4; fair. 2; bad. 0 .... .... ...... . ..... ...... ...... ...... ...... 5 
WATER SUPPLY.-If clean and unpolluted, 5; fair. 3; otherwise. 0 ... . ........ ...... ... .. . 
STABLES. 
CONS'l'RUCTIoN.-For cement fioor (a)* in good condition allow 2 points; fair. ]; poor, 0; 
wood fioor (b) or other material in good condition. 1; fair. Y2; poor. 0; good tie (c). ]; 
good manger (d). 1; box stall (e). 1.... .... .... .... .... .... .... ...... .... .... .... .... . ... .. 5 
CLEANI.INESS.-If thoroly clean. including fioor (a). windows (b), and ceilings (c). 5; 
good. 4; medium. 3; fair, 2; poor. 1; bad. 0.... .... .... .... .... .... .... . . .... . . .... .... .... I) 
LIGHT.-Four square feet of glass per cow. 5; ] point off for each 20 per cent less than 4 
square feet per cow ... ... ... ...... .. ... ................... .. . ....... ..... ............... . 
VENTILATION.-Good ventilating system. 4; fair, 3; poor. 2; bad. 0............ .... . . ...... 4 
CUBIC SPACE PER cow.-If 500 cubic feet or over per cow. 3; less than 500 and over 400. 
2; less than 400 and over 300. 1; less than 300, O. . . . .. .. .. . . .. .... . . . . . . . . .. . . . . . . .... .... 3 
REMOVAL OF hlANURE.- Hauled to field daily. 2; removed at least 30 feet from stable. 1; 
otherwise. O. .... .... .... .... .. .. ... . .............. ... ..................... . . . ... ........ . 
STABLE YARD. - In good condi tion (a) . Y2; well drained (b). Y2; otherwise, O............ .. 
MILK HOUSE. 
CONSTRUCTION.-Tight. sound floor, and not connected with any other building (a). well 
lighted (b). well ventilated (c). 2: (d) if connected with another building under good 
conditions. 1; otherwise. 0; (e) if no milk house. 0.......... ............................ 2 
EQUIPMENT. - Hot water for cleaning utensils (a), 1; cooler (b), ]; proper pails (c) and 
strainers (d) used for no other purposes. 1 . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . 3 
CLEANLINEss.-Interior clean, 5; good condition, 4; m edium. 3; fair. 2; poor, 1; bad. 0 .... 
CARE AND CLEANLINESS OF UTENSILS.-Clean (a). 3; kept in milk house or suitable out­
side rack (b), 2; otherwise, 0........................................................... .. 
WATERSUPPLY.-If pure and clean running water. 5; pure and clean still water, 3; other-
wise,O ................................................................................... . 
MILKING. 
ATTENDANTs.-Healthy... . .... .... .. ... . .................................................. 5 
CLEANLINESS OF MILKING.-Clean milking suits, milking with clean dry hands, and at­
tention to cleanliness of udder and teats while milking. 10; no special suits. but other­
wise clean (a). 7; deduct 4 points for uncleanly teats (b) and udder ( c) and 3 points for 
uncleanly hands (d).... .... . . ... . . . .... .. .. .... .... .... .... ... . ...... .. ... ... ...... ..... ]0 
HANDLI G THE MILK. 
PROMPT AND EFFICIENT COOLING.-If prompt (a), 5; efficient (b), if 50° F. or under. 5; 
over 50u and not over 55° ,4; over 55° and not over 60°. 3; over 60°, 0; if neither prompt 
nor efficient, 0.... .... .... .... .... .... .... .... .... ...... ...... ...... ...... ... ... .... .. ... . 10 
STORING AT LOW TEMPERATURE.- If 50° F. or under , 5; over 50° and not over 55°. 4; over 
55° and not over 60°. 3; over 60°, 0 ... . .... . . .. . . .. .. . .... .. .......... .... ................ . 5 
PROTECTION DURING TRANSPORTATION TO MARKET.- If thoroly protected (iced). 5; 
good protection. 4; partly protected. 2; otherwise. O. . . .... .... .... ...... ...... .... ...... 5 
100 
SCORE. 
If total score is 90 or above and each division 85~ perfect or over, the dairy is EXCELLENT 
(entitled to registry). 
If total score is 80 or above and each division 75 '* perfect or over, the dairy is GOOD. 
If total score is 70 or above and each division 65~ perfect or over. the dairy is FAIR. 
If total score is below 70 and any division is below 65 ~ perfect. the dairy is POOR. 
*The letters a. 	b, c. etc., should be entered on score card to show conditi.on of dairy, 

and when so entered should always indicate a deficiency.
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D I S C U S S I O N  : ­
D e c k e r . - T h e r e  i s  n e e d  f o r  i m p r o v e m e n t  i n  C i n c i n n a t i ,  w h e r e  
t h e y  h a v e  s w i l l - f e d  c o w s .  
E c k l e s . - W e  h a v e  s i m i l a r  c o n d i t i o n s  i n  S t .  L o u i s ,  w h e r e  8 , 0 0 0  
c o w s  a r e  w i t h i n  t h e  c i t y  l i m i t s .  
D e c k e r . - I t  i s  h a r d  t o  g e t  g o o d  m i l k  a n d  t h e r e  i s  m u c h  n e e d  
f o r  i m p r o v e m e n t ,  b u t  I  d o n ' t  s e e  h o w  t h e  r e g i s t r y  s y s t e D ; l  i s  t o  
r e a c h  a l l  t h e  p r o d u c e r s .  
V a n  N o r m a n . - A s  I  u n d e r s t a n d  i t  t h e  r e g i s t e r i n g  o f  d a i r i e s  i s  
t o  b e  e n t i r e l y  v o l u n t a r y  o n  t h e  p a r t  o f  t h e  p r o d u c e r .  A n d  t h e  
s y s t e m  w i l l  r e a c h  a s  m a n y  a s  m a k e  a p p l i c a t i o n  t o  c o m e  i n  t o  i t .  
I  s u g g e s t  w e  h a v e  a  c o m m i t t e e  o f  t h r e e  a p p o i n t e d ,  b e f o r e  w e  a d ­
j o u r n ,  t o  m a k e  o u t  a  s c o r e  c a r d  f o r  t h e  r e g i s t r a t i o n  o f  d a i r i e s .  
C h a i r m a n  F r a s e r  c a l l e d  u p o n  P r o f e s s o r  T r u e m a n  t o  d i s c u s s  
t h e  s u b j e c t  o f  " C i t y  M i l k  S u p p l y . "  
C i t y  M i l k  S u p p l y  
J .  M .  T R U E M A N  
A s s i s t a n t  P r o f e s s o r  o f  D a i r y  H u s b a n d r y ,  U n i v e r s i t y  o f  I l l i n o i s ,  
U r b a n a ,  I l L .  
A  g o o d  m i l k  s u p p l y  f o r  dire~t c o n s u m p t i o n  d e m a n d s  i n s p e c ­
t i o n  o f  t h e  f a r m  d a i r i e s .  W h e n  t h e  d a i r i e s  a r e  i n s p e c t e d  a n d  t h e  
f a r m e r s  t o l d  t o  c l e a n  u p  t h e y  i n s i s t  t h a t  t h e y  c a n n o t  a f f o r d  t o  d o  
s o .  T h e y  w i l l  e i t h e r  c h a r g e  m o r e  f o r  t h e i r  m i l k  o r  t h e y  w i l l  g o  o u t  
o f  t h e  b u s i n e s s .  W h e n  t h e  h e a l t h  c o m m i s s i o n  o f  a n  I l l i n o i s  t o w n  
i n s i s t s  u p o n  c h a r g i n g  t h e  m i l k  d e a l e r s  a  l i c e n s e  f o r  d o i n g  b u s i ­
n e s s ,  a n d  i n s p e c t s  t h e i r  p r o d u c t s  c a r e f u l l y  s o  t h a t  t h e  p e o p l e  m a y  
h a v e  g o o d  m i l k ,  t h e  d e a l e r  p u t s  u p  t h e  p r i c e ,  o n e  t o , t w o  c e n t s  
p e r  q u a r t .  T h e  c o n s u m e r s  o f  m i l k  i m m e d i a t e l y  c r y  o u t  t h a t  t h e y  
a r e  b e i n g  r o b b e d  a n d  b l a m e  t h e  h e a l t h  c o m m i s s i o n e r  f o r  i n c r e a s ­
i n g  t h e  p r i c e  o f  m i l k .  I t i s  r e a d i l y  s e e n  t h a t  t h e r e  a r e  t w o  f o r c e s  
a c t i n g  t o  k e e p  d o w n  t h e  q u a l i t y  o f  m i l k .  T h e  f a r m e r s  a n d  d e a l ­
e r s  w i s J : 1  t o  p u t  i t  o n  t h e  m a r k e t  w i t h  a s  l i t t l e  e x p e n s e  a s  p o s s i b l e ,  
a n d  t h e  c o n s u m e r s  w i s h  t o  g e t  i t  a t  a s  I o w a  p r i c e  a s  p o s s i b l e .  
T h e  a t t e m p t  t o  f u r n i s h  a  p e r f e c t  m i l k  f r o m  c e r t i f i e d  d a i r i e s  
h a s  n o t  a l w a y s  b e e n  s u c c e s s f u l  f r o m  a  b u s i n e s s  s t a n d p o i n t .  T h e  
s o - c a l l e d  " s a n i t a r y  d a i r i e s "  h a v e  d o n e  a  g r e a t  d e a l  i n  d e m o n s t r a t ­
i n g  t h e  v a l u e  o f  c l e a n  m i l k  e s p e c i a l l y  f o r  c h i l d r e n .  T h e  d i f f i c u l t y  
h a s  b e e n  t h a t  t h e  h i g h  c o s t  o f  s u c h  m i l k  h a s  p r e c l u d e d  t h e  p o s s i ­
b i l i t y  o f  i t s  b e i n g  o b t a i n e d  b y  t h e  p o o r  c h i l d r e n  w h o  n e e d  i t  m o s t .  
A  f e w  r i c h  p e o p l e  h a v e  b e e n  a b l e  t o  b u y  s a f e  m i l k  f o r  t e n ,  t w e l v e  
o r  e v e n  f o u r t e e n  c e n t s  p e r  q u a r t ,  b u t  s u c h  m i l k  h a s  d o n e  l i t t l e  t o  
0  
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improve the quality served to the general consumer. The model 
dairy established at a great cost for apparatus and building, has 
discouraged the ordinary farmer from attempting any improve­
ments. If the production of clean milk calls for the erection of 
expensive barns, that must be kept as cLean as a hospital operat­
ing room, if the attendant must be attired in sterilized white suits 
changed for every milking, if the milk must be cooled by running 
over brine coils, and the utensils and bottles sterilized in high 
pressure sterilizers, it will be some time before the general public 
can be supplied with the right kind of milk. In other words the 
cost of production is beyond the paying ability of the majority of 
consumers. 
For these reasons, together with the tendency of human 
nature to continue in "the good old way", many of our cities, both 
large and small, are not being furnished with the right article. It 
is not necessary to reduce the bacterial content of milk to a count 
of 5,000 or less in order to make the milk wholesome. A few 
things carefully done without any great outlay of money will re­
duce the danger from disease germs to a minimum. The sug­
gestion of Professor Lane that we use a score card as first recom­
mended by Prqfessor Pearson, seems to open a way to reach the 
farm dairy. If the score card calls attention to a few vital points 
and is not loaded down with a mass of expensive detail we may 
be able to get into a dairy with it without having our lives threat­
ened by the farmer. If after scoring and registering a dairy we 
can impress upon consumers the wisdom of securing milk from 
those dairies that score high and induce them to pay a small pre­
mium for it we will have made a great step in advance. 
What we need to do is to determine as nearly as possible the 
essential points to be guarded in producing clean milk and insist 
upon the public demanding of each dairyman and dealer a pure 
product. Under present conditions in Illinois the price of such 
milk need not exceed seven, or at most eight cents per quart. 
Seven cents per quart is not excessive and even the poorest people 
can afford to buy at that price as it would then be one of the 
cheapest foods on the market. 
DISCUSSION :­
Fraser.-Tell us something about the conditions in Chicago. 

Trueman.-I can go into one section of Chicago and find 20% 

of the milk watered or preserved with formaldehyde; in another 
section it runs as high as 40 %; in still another section it is always 
clean and up to standard. 
2 2  
D i f f e r e n c e  i n  E f f i c i e n c y  o f  D a i r y  C o w s  
W I L B E R  J .  F R A S E R  
C h i e f  i n  D a i r y  H u s b a n d r y ,  U n i v e r s i t y  o f  I l l i n o i s ,  U r b a n a ,  I l l .  
D a i r y i n g  p r o p e r l y  c o n d u c t e d  i s  o n e  o f  t h e  m o s t  p r o f i t a b l e  l i n e s  
o f  f a r m i n g ,  b u t  t h e  a c t u a l  r e l a t i o n  o f  t h e  c o w  a n d  t h e  h e r d  t o  t h e  
c l e a r  m o n e y  t h a t  t h e  o w n e r  g e t , s  o u t  o f  t h e  b u s i n e s s ,  i s  a s  a  r u l e  
n e i t h e r  k n o w n  n o r  s u s p e c t e d  b y  t h e  m e n  d e p e n d i n g  o n t h i s  o c c u p a ­
t i o n  f o r  a  l i v i n g .  V e r y  f e w  d a i r y m e n  e v e n  s e t  d o w n  t h e  p a y ­
m e n t s  r e c e i v e d  f o r  m i l k  a n d  t h e  i t e m s  o f  m o n e y  p a i d  o u  t  f o r  t h e  
w h o l e  h e r d ,  t o  s a y  n o t h i n g  o f  t h e  i n d i v i d u a l  c o w ' s  r e c o r d  o r  e s t i ­
m a t i n g  t h e  c o s t  o f  t h e  f e e d .  
I t  w a s  f o r  t h e s e  r e a s o n s  t h a t  w e  c o m m e n c e d  k e e p i n g  a c c u r a t e  
r e c o r d s  o f  i n d i v i d u a l  c o w s  s e v e r a l  y e a r s  a g o ,  a n d  I  w i s h  t o  c a l l  
y o u r  a t t e n t i o n  t o  a  f e w  o f  t h e m .  R o s e ,  a  g r a d e  c o w  p u r c h a s e d  
n e a r  t h e  U n i v e r s i t y  f o r  $ 5 0 ,  p r o d u c e d ,  i n  1 2  y e a r s ,  o v e r  8 7 , 0 0 0  
p o u n d s  o f  m i l k  c o n t a i n i n g  4 , 3 1 8  p o u n d s  o f  b u t t e r  f a t ,  o r  a n  a v e r ­
a g e  o f  3 6 0  p o u n d s  o f  b u t t e r  f a t  p e r  y e a r  f o r  t h e  1 2  y e a r s  i n c l u d i n g  
t h e  t i m e  s h e  w a s  d r y .  Q u e e n ,  a n o t h e r  c o w  i n  t h e  U n i v e r s i t y  h e r d ,  
h a s  a  s i x  y e a r s '  r e c o r d ,  a v e r a g i n g  1 5 6  p o u n d s  b u t t e r  f a t .  C o w  N o . 1  
h a s  a n  a v e r a g e  r e c o r d  f o r  t h r e e  y e a r s '  o f  1 1 , 3 9 0  p o u n d s  o f  m i l k ,  
c o n t a i n i n g  4 0 5  p o u n d s  b u t t e r  f a t .  C o w  N o .  3  h a s  a n  a v e r a g e  
r e c o r d  f o r  t h e  s a m e  t h r e e  y e a r s '  o f  3 , 8 3 0  p o u n d s  o f  m i l k  a n q .  1 3 8  
p o u n d s  o f  b u t t e r  f a t .  R e d u c e d  t o  a  l i k e  f e e d  b a s i s ,  t h e s e  f o u r  
c o w s  p r o d u c e d  b u t t e r  f a t  i n  t h e  f o l l o w i n g  p r o p o r t i o n s  f o r  a n  e n t i r e  
y e a r :  
Q u e e n  N o . 1  R o s e  N o . 3  
1 0 0  f b .  
1 2 1  l b .  3 0 4 T h  .  3 1 2  f b .  
T h i s  S t a t i o n  h a s  a l s o  m a d e  e x t e n s i v e  i n v e s t i g a t i o n s  o f  t h e  
y e a r l y  p r o d u c t i o n  o f  c o w s  i n  t h e  d i f f e r e n t  h e r d s  o v e r  t h e  S t a t e  f o r  
t h e  p a s t  s e v e r a l  y e a r s ,  a n d  t h e  a c c u r a t e  f a c t s  a r e  s o  s u r p r i s i n g  
t h a t  i t  t a x e s  a l l  m a n n e r  o f  p r e s e n t a t i o n  t o  s h o w  t h e i r  b e a r i n g  o n  
t h e  d a i r y m a n ' s  p r o f i t .  
D I F F E R E N C E  O F  $ 3 0  P E R  C O W  
I n c l u d e d  i n  t h e  d a i r y  i n v e s t i g a t i o n s  o f  t h i s  s t a t i o n  a r e  t h e  i n ­
d i v i d u a l  r e c o r d s  f o r  a  f u l l  y~ar o f  5 5 4  c o w s  i n  t h i r t y - s i x  I l l i n o i s  
h e r d s .  T o  m a k e  a  l a r g e  a n d  f a i r  c o m p a r i s o n  t a k e  t h e  l o w e s t  
f o u r t h  a n d  h i g h e s t  f o u r t h  o f  a l l  t h e s e  c o w s .  T h i s  i s  2 7 8  h e a d  o r  
h a l f  o f  t h e  e n t i r e  n u m b e r .  T h e  l o w e s t  1 3 9  c o w s  ( o n e  f o u r t h  o f  a l l )  
y i e l d e d  a n  a v e r a g e  o f  1 3 3 t  p o u n d s  o f  b u t t e r  f a t  d u r i n g  t h e  y e a r ,  
a n d  t h e  h i g h e s t  1 3 9  c o w s  p r o d u c e d  a n  a v e r a g e  o f  3 0 1  p o u n d s  
b u t t e r  f a t .  
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The Elgin price of butter tl;t.e past five years averages 23 
cents per pound, and this is the usual price the dairyman gets 
for the butter fap in his milk, it costing the overrun to make the 
butter. A"t 23 cents per pound for butter fat the poor cows make 
an average return of $30.77. At the low estimate of $30 per 
year for feed, this would leave 77 cents profit per cow for the whole 
year's work and investment. But the best 139 cows made an av­
erage income of $69.32. Allowing these better cows $38 per year 
for feed ($8 more than the poor producers) the clear profit is 
$31.32 per cow. These calculations allow the skimmilk, calf, and 
manure to pay for the labor and interest on the investment. 
139 Cows MAKE $100; AN~THER 139, $4,000 
The profit from the whole 139 poor cows is only $107, but the 
clear money from the best 139 cows amounts to more than $4,000. 
Everyone of these good cows averages as much clear profit as 
forty-one cows of the poorer kind. Herds of the two kinds would 
have to be kept in the following comparative numbers to produce 
exactly the same ·profit for the owner: 
Good Cows. Poor Cows. 
1 Cow equals 401 Cows 
15 Cows " 612 " 
25 " " 1021 " 
THE PICT U RES AND THE PROFIT 
These figures sound big, but in their abstract form they are 
too weak to tell the full story. The accompanying cuts 
show the exact relative sizes of the two herds that would make 
the same amount of profit for the owner. The one contains twen­
ty-five cows and the other 1021 cows. They are all present to rep­
resent their value. In four and a half-days each one of them 
earns one cent profit! It is only necessary to have enough of 
these earners to make a large am~unt of money! Thirty of them 
would produce the value of one acre of corn- if the ground isn't 
too rich and the price doesn't exceed 50 cents per bushel. 
A RIDICULOUS STORY 
"But this is utterly ridiculous, " says the r eader, "for no one 
would keep such a herd of 1021 cows. " That is just what the 
writer wants to bring out and mak e emphatic. Such a herd is al­
together ridiculous and out of the question. But there is also a 
very serious and practical side to it. Fo?' many j ust such herds­
probably not less than 250 oj them-are being kep t today by the dairy ­
W H E N  T H E  C O V V S  C O M E  H O M E .  
T w e n t y  - f l v , -;  c o w s ,  e a c h  p r o d u c i n g  3 0 1  l b .  b u t t e r  f a t .  p e r  y e a r .  
r e t u r n  a  p r o f i t  o f  $ 7 8 3 .  
~f7~~~ 
T h i s  i s  t h e  a v e r a g e  p r o d u c t i o n  o f  1 3 9  c o w s  . c o m p r i s i n g  t h e  b e s t
~~~k7~ 
f o u r t h  o f  5 5 4  c o w s  I n  3 6  I l l i n o i s  d a i r y  h e r d s .  
~ak7~r;; 
T h e  l o w e s t  f o u r t h  ( 1 3 9  c o w s )  o f  t h e  s a m e  3 6  h e r d s  a v e r a g e d  
r;;rt:>~~a:u' 1 3 3 1 1 b .  b u t t e r  f a t  p e r  y e a r .  
~~~ak7 
T h e  p i c t u r e  b e l o w  s h o w s  e x a c t l y  h o w  m a n y  c o w s  o f  t h e  p o o r  k i n d .  
( 1 , 0 2 1 )  i t  t a k e s  t o  r e t u r n  i d e n t i c a l l y  t h e  s a m e  p r o f i t  ( $ 7 8 3 )  a s  t h e  a b o v A  
2 5  g o o d  c o w s .  
~~~~~~~~~~~~~~~~~~~~~ 
~~ak7~~~ak7~~~ak7~~~aw~~~k7~' 
~~~b~~~k7~~~aw~~~aw~~~aw~~ 
~b~~~~~~~~~~~~~~~~~~b~~~ 
~~~~~b~~a~b~~ak7~~~ak7b~~a~ 
~~b~~a~~~~a~b~~~~~~~aWD~~ 
~~~k7b~~ak7~~~ak7~~~aw~~~a~b 
~Qk7b~~ak7b~~ak7~~~awb~~ak7~~ 
~b~~~~~~~~~b~~~~b~~Q~b~~Q 
~~~~~b~~~~~~~~~~~~a~~~~~~ 
a~b~~a~D~~af7D~~a~D~~@~D~~ 
~~ak7b~~ak7D~~awD~~awD~~aWD 
~Qk7~~~awb~~aWD~~awD~~awD~ 
~b~~a:u'r;;rD~~a~D~~a~D~~ak7D~~a 
b~~ak7b~~awD~~aW~~~awDr;;~a~ 
~~b~~a~~r;;~~wD~~awD~~aPD~~ 
~~aWD~~aw~~~awD~~awD~~awD 
~aW~~~aWD~~awD~~a~D~~awD~ 
~D~~a~br;;~a~D~~a~D~~~wD~~~ 
~~~alt7~r;;-~arr:;rb WS=r-Halt7~ frl'~art7~ 'frl'~a~ 
~f7~~~~~D~~SWD~~a~D~~~D~~ 
r;;-~aWD~~aW~~~aWD~~awD~~awD 
~~w~~~awD~~awD~~awD~~awD~ 
~b~~a~D~~ak7D~~ak7D~~ak7D~~~ 
b~~awb~~wwD~~a~~~~aw~~~a~ 
~~D~~awb~~.c:?P·Dkf~aPD~~.c:O~D fti?~ 
~~aWD~~aWD~~awD~~a~D~~awD 
~awD~~awD~~aRD~~aRD~~aw~~ 
h?~~~~~D~~aRD~~awDQ~J.Q:ii1~Dr;;~s 
b~~a~b~~awbw~a~b~~a~~~~a~ 
~~D~~~~~~~swb~~a~b~~~~~~~ 
~~awD~~awD~~awD~~awD~~aWD 
~awDQ~awD~~awD~~a~~~~awD~ 
~b~~a~D~~ak7b~~a~b~~a~D~~~ 
D~~aW~~~awD~~alt7~~~aw~~~a~ 
~~b~~a~D~~&WD~~a~D~~aRDfti?~ 
~~awb~~awD~~aWD~~aWD~~aWD 
~a~D~~aWD~~awD~~awD~~awD~ 
~D~~a~D~~a~D~~a~D~~~~b~~~ 
~~~awD~~~b~~a~b~~a~~~~~~ 
~~b~~~W~~~~~b~~~~~~~~ 
A l I  t h e s e  c o w s  a r e  " b r o u g h t  h o m e "  t o  t h e  d a i r y m a n  i n  o n e  o f  t h e  s p e c i a l  
c o u r s e  l e c t u r e s .  
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men oj Illinois. The only difference from the above pictur~ is that 
this quarter million of worthless cows, instead of being grouped 
in herds of 1000, are scattered and mixed in many herds-some in 
almost every herd in the state. lVould that the nonsense oj it and 
the waste oj it could be kept on pape?', but they cannot; jor this non­
sense and this waste oj the da,iryman's in'l1estment and time and e1Jort 
have extended in,to almost every cow lot in Illinois. Is it any more 
business-like or any more profltable per cow, to keep five, ten 
or twenty-five such cows than to keep 1021 of them? 
One would gertainly realize that he was in big business driv­
ing up these 1021 cows and milking them on a sweltering n~ght in 
fly-time- yet this is the size of the business as to profit that one­
fourth of the million cows in Illinois are doing today. 
All this to equal twenty -five really good cows and get $783 
profit! This herd could be very well managed 'on a 3,000 acre 
farm of good land. A dairyman having a bank ~ccount of $100,­
000 or so could keep these cows, but they would be a bit danger­
ous for the common dairyman to handle. But he is handling 
them in smaller numbers and don't see the danger, because their 
worthlessness is hid behind the high production of th.e good cows 
in the herd. 
Many dairymen of Illinois have accommodations for 80 cows. 
To equal that number of good cows averaging 301 pounds of but­
ter fat, would require a herd of 3,266 cows and accommodations 
about three times as large as here indicated! 
ApPLIES TO WHOLE HERD AS WELL 
All of the cows of the poorest producing herd of these thir­
ty-six herds averaged a profit of but S1.74 per cow. The aver­
age cow of the best herd is worth more than twenty-four cows of 
the kind that forms the poorest three herds. The writer knows 
three other dairy herds whose milk returns show a profit of but 
6~ cents per cow for the year. While in the same neighborhood 
are three herds whose milk averaged a profit of $60.94 per cow. 
The average cow in the three good herds equals ninety-six cows 
of the kind that makes up the poorest three herds. And in an­
other dairy locality the same kind of a contrast came to the writ­
er's attention. 
Just think of the poor souls that sweat every night and have 
been belted in the face each morning all the past summer, milking 
one-fourth the cows in this great state of Illinois and making E.O 
profit, when they might just as well have been milking cows that 
would make $2.50 to $5 profit per cow per month. 
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TUESDAY AFTERNOON 
Second session called together by Chairman Fraser at 2 p. m.Professor Eckles was called upon to discuss the subject of the
Farm Separator in Missouri. 
Some Hand Separator Problems 
C. H. ECKLES 
Professor Dairy Husbandry, University of Missouri, Columbia,
Missouri. 
The dairy problems of greatest immediate interest in my
state are connected with the Hand Separator. It is not a ques- .
tion whether it is the best system, or whether we wHI choose it inprefer~nce to the whole milk system. Those questions are al­
ready settled. Weare familiar with the objections to this sys­
tem, but they do not enter into the question. The problems of
which I am speaking are the problems of all western dairy states,
more or less, but especially of Missouri, Nebraska, Kansas, andOklahoma.
In Missouri at the present time we have about 25,000 farm
separators and 90 per cent of the product is sold to the so-called
centralized creameries. One large centralized creamery buys
cream ~rom the individual shippers direct, but in some places theyhave also put in agents and established shipping stations like the
other large plants. When the others which have local agents,
changed·from the skimming station to the hand separator plan they
established shipping stations. In nearly every town in their ter­
ritory they made arrangements with a local merchant to act as
agent. He was supplied with scales and a hand testing machine
and in many cases was allowed to pay for each can the day it was de­livered, payment being made on his own weights and tests. Such
conditions could not result otherwise than in disaster to some­body. As a rule the creamery got the worst end.
As is well known the tendency in testing cream is towards
making the results too high. Testing cream accurately is a prob­lem even for the best of us. Here these companies bought thous­
ands of dollars worth of stuff on the weights and t ests of men ab­
solutly incompetent to test. In some cases the central company
could not churn as many pounds of butter from the cream as thepounds of butter fat they had paid for. Moreover, in many
towns several agents of different companies were located and a
war of competition started. It was not an uncommon thing for a 
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farmer to take his cream from one to the other and finally leave 
it with the one giving the highest test. In some cases one agent 
tested 10 per cent higher than another. 
Under such conditions the quality of cream delivered in many 
cases was fea.rful. There is no secret about the cause of the poor 
quality of butter made last season in this territory. The large 
companies at the start set out 'to develop the territory and to get 
patrons started and they took their cream regardless of quality. 
The poor quality of the goods made and the losses from inaccu­
rate testing forced the leading companies to make a change. This 
year they have done away with the testing by the merchants and 
payment for each can on delivery. They have establi .hed the 
grading of cream. rrhe cream is taken in by the local agent and 
weighed. He puts a small sample of each lot in a small number­
ed bottle and drops these bottles directly into the cream can. The 
cans of cream are sent on to the factory and the small bottles 
taken out and tested. 
. First grade cream is that te~ting 30 per cent or above, and 
must be delivered at least three times per week in summer and 
twice in winter. 
Second grade tests less than 30 per cent and is not delivered 
as often as required: Four cents per pound is made between first 
and second grade. 
While this classification is arbitrary in many respects, it seems 
about as good as can.be devised at present and I believe it is re­
sulting in some improvement. Some companies seem to be using 
it fairly and honestly, but unfortunately others are not and are 
making it an excuse for paying less for cream in places where 
there is no competition. Such in brief are the conditions at 
present. 
Among the problems one of the greatest, naturally, is the 
education of the separator owners to the point where the machine 
and the cream will be ·properly handled. This is a serious one. Of 
the 25,000 separators in Missouri at least 20,000 are in the hands of 
farmers who do not know the first principle about handling cream. 
The grading of cream, when fairly and honestly done, will do much 
to bring about this education, but it will be a slow one especially 
if the present system of centralized creameries continues with the 
producer so far from the buyer. 
The Dairy Department of the University and the Dairy Com­
missioner are doing what they can to help along this line. We are 
employing so far only the common methods of distributing print­
ed matter, holding farmers' meetings, etc. 
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A n o t h e r  o f  t h e  s e r i o u s  p r o b l e m s  n o w  i s  i n  r e g a r d  t o  t h e  t e s t i n g  
o f  c r e a m · .  I n  t h e  f i r s t  p l a c e ,  i n  m y  o p i n i o n ,  o u r  m e t h o d s  o f  t e s t ­
i n g  c r e a m  a r e  m u c h  t o  b e  d e s i r e d .  I t  r e q u i r e s  a  c a r e f u l ,  i n t e l l i ­
g e n t  o p e r a t o r  t o  d o  r e a l l y  a c c u r a t e  c r e a m  t e s t i n g  w i t h  t h e  B a b ­
c o c k  s y s t e m .  F u r t h e r m o r e  t h e r e  a r e  a  n u m b e r  o f  t h i n g s  a b o u t  
t h e  t e s t s  w h i c h  a r e  n o t  y e t  f u l l y  u n d e r s t o o d .  T h e r e  i s  a b u n d a n t  
c h a n c e  f o r  i m p r o v e m e n t  a n d  f o r  l i n v e s t i g a t i o n  b y  E x p e r i m e n t  
S t a t i o n  m e n  t h a t  w i l l  m a k e  o u r  t e s t i n g  m o r e  s a t i s f a c t o r y  a n d  
a c c u r a t e .  
A s  s o o n  a s  t h e  c r e a m  t e s t Ji n g  w a s  t r a n s f e r r e d  f r o m  t h e  l o c a l  
a g e n t  t o  t h e  c e n t r a l  p l a n t ,  a s  a l r e a d y  d e s c r i b e d ,  t h e n  t h e  f a r m e r  
b e g a n  t } J  s u s p e c t  h e  w a s  b e i n g  r o b b e d  o n  t h e  t e s t ,  a n d  I  h a v e  i n  
m y  p o s s e s s i o n  f a c t s  w h i c h  i n d i c a t e  t h e r e  h a s  b e e n  i n  s o m e  c a s e s ,  
a t  l e a s t ,  g r o u n d s  f o r  t h e s e  s u s p i c i o n s .  
N o w  t h e  p r o b l e m  i s ,  h o w  a r e  w e  g o i n g  t o  p r o t e c t  t h e  f a r m e r  
o r  h o w  a r e  w e  g o i n g  t o  a d v i s e  h i m  t o  p r o t e c t  h i m s e l f ?  I o w a ,  a n d  
p o s s i b l y  o t h e r  s t a t e s ,  h a s  a  l a w  m a k i n g  i t  a n  o f f e n s e  t o  m a n i p u ­
l a t e  t h e  t e s t ,  b u t  i t  i s  o n e  t h i n g  t o  h a v e  a  l a w ;  a n o t h e r  t o  e n ­
f o r c e  i t .  A t  a n y  r a t e  i t  i s  n o t  t h e  p r o v i n c e  o f  t h e  D a i r y  D e p a r t ­
m e n t  t o  e n f o r c e  l a w s .  I n  M i s s o u r i  t h e  o n l y  t h i n g  w e  h a v e  d o n e  y e t  
i s  t o  i n v i t e  t h e  f a r m e r s  v e r y  g e n e r a l l y  t h r o u g h  t h e  p r e s s ,  b y  c i r ­
c u l a r  l e t t e r s ,  e t c . ,  t o  s e n d  s a m p I e s  t o  t h e  D a i r y  D e p a r t m e n t  f o r  
t e s t i n g .  A  g r e a t  m a n y  h a v e  a v a i l e d  t h e m s e l v e s  o f  t h e  p r i v i l e g e  
b u t  i t  d o e s  n o t  s o l v e  t h e  q u e s t i o n .  I n  m y  o p i n i o n ,  i t  i s  h a r d l y  
w o r t h  w h i l e  t o  a d v i s e  t h e  f a r m e r s  t o  g e t  a  . t e s t i n g  m a c h i n e  a n d  
t e s t  h i s  o w n  c r e a m .  I n  t h e  f i r s t  p l a c e  n o t  o n e  i n  a  h u n d r e d  w i l l  
d o  i t ,  a n d  t h e  h u n d r e d t h  o n e  w i l l  p r o b a b l y  t a k e  s a m p l e s  s o  i n ­
a c c u r a t e  t h a t  h i s  r e s u l t s  d o  n o t  m e a n  a n y t h i n g .  
I  a m  s o r r y  I  h a v e  n o  s a t i s f a c t o r y  p l a n  t o  o f f e r  t o  m e e t  t h e  
e m e r g e n c y .  T h e  o n l y  w a y  t h a t  o c c u r s  t o  m e  t o  g e t  a t  t h e  t r o u b l e ,  
i n  a d d i t i o n  t o  t e s t i n g  s a m p l e s  a s  I  h a v e  m e n t i o n e d ,  i s  f o r  s o m e ­
b o d y  t o  a c t  t h e  s p y  s y s t e m a t i c a l l y ,  c o l l e c t  s a m p l e s  u n d e r  c o n d i ­
t i o n s  i n s u r i n g  t h e i r  a c c u r a c y  a n d  c o m p a r e  t h e  t e s t  w i t h  t h e  t e s t s  
r e c e i v e d  b y  t h e  p r o d u c e r .  T h e  r e s u l t s  s h o u l d  b e  m a d e  p U b l i c .  
F u r t h e r ,  i f  t h e  l a r g e  c r e a m e r i e s  d o  n o t  d o  a  s t r a i g h t  b u s i n e s s ,  i t  
w i l l  b e  t h e  d u t y  o f  t h e  D a i r y  I n s t r u c t o r s  a n d  C o m m i s s i o n e r s  t o  
h e l p  e s t a b l i s h  s m a l l  c r e a m e r i e s  w h e r e v e r  t h e r e  i s  b u s i n e s s  
e n o u g h  t o  j u s t i f y  t h e m .  
I  w i s h  t o  a s k  t h i s  c o m p a n y  i f  i n  t h e i r  o p i n i o n  i t  i s  l e g i t i m a t e  
f o r  a  c o m p a n y  t o  p a y  t h r e e  o r  f o u r  p r i c e s  a t  d i f f e r e n t  p l a c e s  f o r  t h e  
s a m e  g r a d e  o f  c r e a m  w h e n  t h e  c o s t  o f  t r a n s p o r t a t i o n  i s  t h e  s a m e .  
T h i s  i s  n o t  a n  u n c o m m o n  p r a c t i c e .  W h e r e  c o m p e t i t i o n  c o m e s  i n  
a  h i g h  p r i c e  i s  p a i d .  W h e r e  t h e r e  i s  n o  c o m p e t i t i o n  t h e  p r i c e  i s  
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low. These statements do not apply to all centralized plants op­
erating in Missouri, as a few so far as I know do a busin~s almost 
above criticism. 
We are not in favor of injuring the larger agencies because 
they are the agencies that are making it possible for the factory 
made butter in Missouri to increase 100 per cent in six years, 
but we have some serious problems regarding their relations to the 
farmers. 
The future of the small creamery in this territory is an inter­
esting speculation. So far the small plants seem to hold their 
own, and I believe they can, if they hold up the standard of quality 
and do not attempt to imitate the large plants on a small scale. 
I fully believe the centralized creameries are here to stay, but 
they must look after the quality of their product and give the 
, farmer a square deal or he will quit milking cows or will start a 
local creamery. 
Chairman Fraser called upon Mr. Lee, at this point to dis­
cuss the subject of "Hand Separator Cream." 
Pasteurization of Hand Separator Cream for Making 

Butter 

CARL E. LEE 
Instructor Dairy Manufactures, University of Illinois, Urbana, 
Illinois. 
A question that has confronted the creamerymen since 
the advent of skimming the milk on the farm, is "How shall we 
handle this cream so as to make a grade of butter that will com­
pare favorably with the product made in the whole milk cream­
eries?" Since this change has come about it is generally conceded 
that the quality of the butter has not been improved. The situ­
ation was fully realized by the creamerymen. They saw that the 
farmers were to a certain extent independent. Some of them 
were not taking good care of their cream. They let it become 
sour and sometimes rancid, or aUowed it to become contaminated 
with foreign odors. Deliveries were not frequent enough. 
Any attempt made by one creamery to demand a better grade 
of cream was resented by the farmer for he knew he could dispose 
of it elsewhere. Competition grew keener because there was no 
restriction of territory. And the creameryman was more or less 
at the mercy of the farmer. When some of the cream was weigh­
ed in, he knew it would not make good butter. What could he 
do? The buttermaker did his best with the material he had, but 
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n o t i c e d  t h a t  t h e  f i n e  c r e a m y  a r o m a  u s u a l l y  f o u n d  i n  h i s  b u t t e r  
w a s  r e p l a c e d  b y  a  l e s s  d e s i r a b l e  o n e ;  
A s  t i m e  w e n t  o n  s o m e t h i n g  h a d  t o  b e  d o n e .  T h e  s y s t e m  o f  
h a n d l i n g  t h e  p r o d u c t  h a d  t o  b e  c h a n g e d  i n  o r d e r  t h a t  t h i s  d i f f i c u l ­
t y  m i g h t  b e  o v e r c o m e .  P a s t e u r i z e r s  o f  v a r i o u s  m a k e s  w e r e  p u t  
i n  o p e r a t i o n  i n  t h e  l a r g e r  c r e a m e r i e s  a n d  a l s o  i n  a  f e w  o f  t h e  
s m a l l e r  o n e s .  T h i s  w a s  t h o u g h t  t o  b e  a  s t e p  i n  a d v a n c e .  T h e  
l a r g e r  c r e a m e r y  c o n c e r n s  w e r e  a t  a n  a d v a n t a g e  b e c a u s e  t h e y  e m ­
p l o y e d  m o r e  s k i l l e d  l a b o r .  I n  t h e  s m a l l e r  c r e a m e r i e s  w h e r e  i t  
m e a n t  a d d i t i o n a l  l a b o r  f o r  t h e  s a m e  n u m b e r  o f  m e n ,  t h i n g s  d i d  n o t  
g o  a s  w e l l .  I t  w a s  a  n e w  w o r k  p l a c e d  i n  t h e  h a n d s  o f  u n p r e p a r e d  
m e n  a n d  t h e y  d i d  n o t  k n o w  w h e n  t h e  w o r k  w a s  p r o p e r l y  d o n e .  
B e f o r e  l o n g  s e v e r a l  p r o b l e m s  a r o s e  t h a t  h a d  t o  b e  s t u d i e d  
a n d  s o l v e d .  T h e y  w e r e  n o t  a l l  s o l v e d  b u t  m o r e  g e n e r a l  k n o w l ­
e d g e  w a s  a t  t h e  o p e r a t o r ' s  d i s p o s a l .  O n e  q u e s t i o n  a s k e d  w a s ,  " T o ,  
w h a t  t e m p e r a t u r e  s h a l l  t h e  c r e a m  o f  v a r i o u s  d e g r e e s  o f  a c i d i t y ,  "  
o r  c o n t a i n i n g  a  d i f f e r e n t  p e r c e n t  o f  b u t t e r  f a t ,  b e  h e a t e d ? "  M e n  
o p e r a t i n g  t h e  m a c h i n e s  w e r e  f o u n d  h e a t i n g  t h e " c r e a m  t o  o n l y  1 3 0  
o r  1 4 0 °  F .  i n s t e a d  o f  a b o u t  1 8 0 ° .  " r h e y  d i d  n o t  k n o w  t h e  d i f f e r e n c e  
b e t w e e n  h e a t i n g  c r e a m  a n d  p a s t e u r i z i n g  i t .  O n e  r e a s o n  w h y  t h e  
l o w e r  t e m p e r a t u r e  w a s  r e s o r t e d  t o ,  w a s  b e c a u s e  t h e  p a s t e u r i z e r  
w o u l d  c l e a n  e a s i e r .  B e t t e r  r e s u l t s  c a n  b e  o b t a i n e d  b y  p a s t e u r i z ­
i n g  t h e  c r e a m  a t  a  t e m p e r a t u r e  o f  a t  l e a s t  1 7 0 °  o r  1 8 5 ° ,  a l t h o u g h  
t h e  m a k e  o f  p a s t e u r i z e r  m u s t  b e  c o n s i d e r e d .  T h e  w o r k  r e q u i r e d  
i n  c l e a n i n g  t h e  m a c h i n e  a f t e r  i t  h a s  b e e n  u s e d ,  d e p e n d s  u p o n  h o w  
i t  h a s  b e e n  o p e r a t e d .  "  
T h e  t h r e e  f o l l o w i n g  f a c t s  m u s t  n o t  b e  o v e r l o o k e d :  
1 .  P r o p e r  s t a r t i n g .  
2 .  C o n s t a n t  t e m p e r a t u r e  d u r i n g  o p e r a t i o n .  
3 .  P r o p e r  s h u t t i n g  d o w n  a n d  e m p t y i n g  o f  m a c h i n e .  
I f  a n y o n e  o f  t h e s e  a r e  n e g l e c t e d ,  i t  w i l l  s h o w  i t s e l f  w h e n  
t h e  p a s t e u r i z e r  i s  t o  b e  c l e a n e d .  
T h e  v a l u e  a n d  i m p o r t a n c e  o f  c o m p e t e n t  m e n  i n  c h a r g e  o f  a  
p a s t e u r i z e r  c a n n o t  b e  o v e r l o o k e d .  T h e  m a n  m u s t  u n d e r s t a n d  w h y  
t h e  c r e a m  i s  p a s t e u r i z e d  a n d  h o w  t h e  m a c h i n e  s h o u l d  b e  h a n d l e d .  
T h e  s e c o n d  p r o b l e m  t h a t  c a m e  u p  f o r  c o n s i d e r a t i o n  w a s ,  
" W h y  a  c e r t a i n  l o t  o f  c r e a m  c u r d l e d  w h e n  p a s t e u r i z e d  a n d  a n o t h ­
e r  l o t  d i d  n o t . "  I t  w a s  g e n e r a l l y  u n d e r s t o o d  t h a t  c r e a m  d i d  
n o t  c u r d l e  u n l e s s  i t  c o n t a i n e d  a n  a c i d  d u e  t o  t h e  d e v e l o p m e n t  o f  
l a c t i c  a c i d .  T h i s  c u r d l i n g  w a s  i n c r e a s e d  a c c o r d i n g  t o  t h e  a m o u n t  
o f  a c i d  i n  t h e  c r e a m  b e f o r e  e n t e r i n g  t h e  p a s t e u r i z e r  a n d  a l s o  d e ­
c r e a s e d  w h e n  t h e  p e r c e n t  o f  b u t t e r  f a t  w a s  o v e r  3 2 .  
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The third problem was, "What is the cause of the excessive 
loss of butter fat in the buttermilk when sour cream is pasteur­
ized?" In a number of cases the buttermilk would test from.;) to 
2.0 percent. 
The excessive loss of butter fat in buttermilk from pasteur­
ized SOUl' cream is due to the curdling whi<?h takes place. If there 
, is no curdling, pasteurized cream should churn as exhaustive as a 
similar lot of unpasteurized, other things being the same. 
The curdling of sour cream low in percent of butter fat is due 
to a coagulation of the casein, or, in other words, a formation of 
small particles of curd. With these there is incorporated a por­
tion of the butter fat which cannot be retained in' the churned 
butter unless the curd is also incorporated, but that would be an 
objectionable feature. 
Sour cream pasteurized should be churned at a trifle lower 
temperature than unpasteurized. The aim should be to get a good 
,grade of cream produced containing at least 32 % and over of 
butter fat. That would permit of pasteurization without curdling 
and a more liberal use of the starter. 
When creamerymen are asked about the quality of the butter, 
whether pasteurization improves the quality of the fresh made 
goods, and if there is any difference in the keeping quality of ,the 
hutter when placed in storage, a variety of answers are given. 
These are yet unsolved problems although general opinions go 
to show that they stand for the affirmative. Grant that it be so. It 
would seem far better in addition to this to work for the delivery 
of a better grade of cream to be made into butter. Anything that 
has once lost its original flavor can never be restored to its orig­
inal flavor whether it be by pasteurization or by any other means. 
DISCUSSION ;­
Dean.-All our products are pasteurized, except cheese. Bqtter 
mayor may not be better when pasteurized. A good cooler is just 
as important as a pasteurizer. Some of the advantages are a more 
uniform quality of butter. Some customers do not know the dif­
ference between summer and winter butter. Pasteurization tends 
to drive off bad odors of turnips, etc. Creamery men receiving 
sour, thin cream should not pasteurize. Cream should not contain 
over .2 per cent acid. 
Chaitman Fraser called upon Mr. B. D. White to discuss the 
Educational Butter Contests. 
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B e n e f i t s  t o  b e  D e r i v e d  f r o m  E d u c a t i o n a l  B u t t e r  C o n t e s t s  
B .  D .  W H I T E  
D a i r y  D i v i s i o n ,  W a s h i n g t o n ,  D .  C .  
I t  w a s  m y  p r i v i l e g e  t o  i n a u g u r a t e  t h e  f i r s t  m o n t h l y  e d u c a ­
t i o n a l  b u t t e r  c o n t e s t  w h i c h  w a s  c o n d u c t e d  i n  t h e  S t a t e  o f  M i n n e ­
s o t a ;  I  b e l i e v e  i t  w a s  t h e  f i r s t  i n  t h e  c o u n t r y .  T h e  p r o p o s i t i o n  
w a s  f i r s t  p r e s e n t e d  t o  t h e  b u t t e r m a k e r s  o f  t h e  S t a t e ,  w h o s e  g e n ­
e r a l  r e s p o n s e  w a s  f a v o r a b l e  t o  t h e  p r o j e c t ,  w h i c h  w a s  p u t  i n t o  
o p e r a t i o n .  A  c a l l  w a s  i s s u e d  f o r  b u t t e r  a n d  s o m e  t w o  h u n d r e d  
t u b s  o f  b u t t e r  w e r e  r e c e i v e d  t h e  f i r s t  m o n t h ,  w h i c h  c a m e  f r o m  
a l l  p a r t s  o f  t h e  S t a t e  a n d  f r o m  b u t t e r m a k e r s  o f  v a r y i n g  r e p u t a ­
t i o n  f r o m  f i r s t - c l a s s  t o  p o o r ,  a n d  t h e  g r a d e s  o f  b u t t e r  v a r i e d  m o r e .  
T h i s  t e s t  w a s  c o n t i n u e d  f o r  o n e  y e a r  a n d  p r e m i u m s  w e r e  a w a r d e d .  
T h e  G o v e r n e r  o f  t h e  S t a t e  g a v e  a  s i l v e r  c u p  t o  t h e  b u t t e r  w i t h  
t h e  h i g h e s t  a v e r a g e  s c o r e ,  a n d  t h e  D a i r y  a n d  F o o d  C o m m i s s i o n e r  
g a v e  a  s i l v e r  c u p  t o  t h e  b u t t e r m a k e r  w i t h  t h e  s e c o n d  h i g h e s t  
a v e r a g e .  
T h e s e  c o n t e s t s  h a v e  b e e n  c o n t i n u e d  y e a r  a f t e r  y e a r  a l o n g  
n e a r l y  t h e  s a m e  l i n e s .  B e s i d e s  s c o r i n g  t h e  b u t t e r  t h e  s e c o n d  
y e a r ,  c h e m i c a l  a n a l y s e s  w e r e  m a d e  o f  t h e  b u t t e r  t o  d e t e r m i n e  
t h e  p e r c e n t a g e  o f  w a t e r ,  s a l t  a n d  c a s e i n ,  a n d  w e  f o u n d  s o m e  v e r y  
i n t e r e s t i n g  t h i n g s ,  e s p e c i a l l y  i n  t h e  p e r c e n t a g e  o f  w a t e r ,  w h i c h  
r a n g e d ,  i f  I  r e m e m b e r  c o r r e c t l y ,  f r o m  6  a n d  a  f r a c t i o n  p e r  c e n t  
t o  o v e r  1 7  p e r  c e n t .  
S o m e  o f  t h e  b u t t e r  w a s  s t o r e d  s e v e r a l  m o n t h s  a n d  r e - s c o r e d  
e a c h  m o n t h .  A l l  o f  t h i s  w a s  m o r e  e d u c a t i o n a l  t o  u s  t h a n  t o  t h e  
b u t t e r m a k e r s .  T h e  r e a l  v a l u e  o f  t h e  t e s t s  t o  t h e  b u t t e r m a k e r s  
w a s  t h e  c r i t i c i s m s  o f  t h e  j u d g e s  w h o  w o u l d  f i r s t  a n n o u n c e  t h e  
s c o r e  w h i c h  w a s  r e c o r d e d ,  a n d  t p . e n  s t u d y  t h e  m e t h o d  o f  m a n u ­
f a c t u r e  i n  d e t a i l  w h i c h  w a s  f u r n i s h e d  b y  e a c h  e x h i b i t o r .  A f t e r  
t h e  w o r k  w a s  c o m p l e t e d  t h e  j u d g e s  w o u l d  g o  t h r o u g h  t h e  s c o r e s  
a n d  c r i t i c i s m s  a n d  w r i t e  t h e  b u t t e r m a k e r s  w h o  h a d  p o o r  b u t t e r  
a n d  w h o s e  m e t h o d  o f  m a k i n g  s e e m e d  t o  b e  d e f e c t i v e .  I t  w a s  s u r ­
p r i s i n g  t h e  d i f f e r e n c e  i n  t h e  s c o r e s  a n d  t h e  i m p r o v e m e n t  w h i c h  
t o o k  p l a c e  f r o m  m o n t h  t o  m o n t h .  B u t t e r m a k e r s  w h o s e  s c o r e s  
w e r e  n e a r  t h e  b o t t o m  i m p r o v e d  i n  a  f e w  m o n t h s  u n t i l  t h e y  w e r e  
n e a r  t h e  t o p ,  a n d  h a v e  b e e n  t h e r e  e v e r  s i n c e ,  w h i l e  o t h e r s  s e e m e d  
t o  b e c o m e  d i s c o u r a g e d  i n  a  s h o r t  t i m e  a n d  d r o p  o u t  o f  t h e  
t e s t  e n t i r e l y ,  a n d  t o  r o y  k n o w l e d g e  t h o s e  s a m e  m e n  f i n a l l y  d r o p p e d  
o u t  o f  t h e  b u s i n e s s  w h i c h  w a s  a  g o o d  t h i n g .  S o  t h e  c o n t e s t s  
s e e m e d  t o  h e l p  t h e  m e n  w h o  w e r e  a m b i t i o u s ,  a n d  d r i v e  t h o s e  w h o  
w e r e  i n d i f f e r e n t  o u t  o f  t h e  c r e a m e r y  b u s i n e s s .  
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It is difficult to estimate the value of these contests, but I 
know that they had a wonderful influence in promoting the dairy 
industry in Minnesota, and the influence will be felt for a long 
time to come. 
These contests did another thing worth mentioning; they 
aroused enthusiasm among the buttermakers and mHk producers, 
which in fact goes a long ways in allY line of work. I should say, 
yes; these contests are a great benefit when properly conducted. 
Adjourned at 4 p. m. to visit the University farm. 
TUESDAY EVENING 
Dr. A. C. True, of Washington, Dean of the Graduate School 
of Agriculture, was introduced as the first speaker and addressed 
the meeting, giving a cordial welcome to the dairymen. He spoke 
of the Graduate School of Agriculture and invited the dairymen to 
attend their lectures; stated that the number of graduate students 
was beyond their expectations; that while they had no work in 
dairying, like what they had four years ago, they had a good 
many lectures on animal husbandry, animal nutrition, etc., which 
should be of some interest to dairymen. He stated that the grad­
uate school was proving very valuable in the cause of agricultural 
education in this country. Now assured that another school 
will be held somewhere in 190 . 
He stated that dairying took definite form'in our agricultural 
colleges earlier than other subjects. Spoke of movable schools in 
dairying, and the possible advantages of such schools to farmers 
who wished to !Lake a study of this subject. The Office of Exper­
iment Stations has taken quite an interest in the matter of re­
search and co-operation with the Bureau of Animal Industry. 
This was in connection with the disgestibility of cheese, 16 stu­
dents being used in the work for seven months, the high digesti­
bility of cheese being proven. They expected to continue so as to 
make it the most elaborate study of the digestibility of cheese 
anywhere. 
He said the Adams Bill gave additional funds for the Experi­
ment Stations and that those engaged in the different lines of 
work should select the most important and look upon this money 
as a permanent fund. 
Professor Dean of Canada was introduced to speak on the 
subject of "Milking Machines." He began by inviting the Gradu­
ate School of Agriculture some time to come to Canada. 
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M i l k i n g  M a c h i n e s .  
H .  H .  D E A N  
P r o f e s s o r  D a i r y  H u s b a n d r y ,  G u e l p h  A g r i c u l t u r a l  C o l l e g e ,  G u e l p h ,  
C a n a d a .  
W e  s h a l l  t r e a t  t h e  s u b j e c t  f r o m  t h r e e  v i e w p o i n t s - p h y s i o l o g ­
i c a l ,  m e c h a n i c a l  a n d  p r a c t i c a l .  
U n d e r  p h y s i o l o g i c a l ,  w e  m a y  f i r s t  l o o k  a t  t h e  v a r i o u s  t h e o ­
r i e s  w h i c h  h a v e  b e e n  p r o p o u n d e d  i n - o r d e r  t o  e x p l a i n  t h e  s e c r e t i o n  
o f  m i l k .  T h e  p r o b l e m  i s  a  v e r y  c o m p l i c a t e d  o n e  a n d  n o  v e r y  ·  
s a t i s f a c t o r y  e x p l a n a t i o n  o f  m i l k  s e c r e t i o n  h a s  y e t  b e e n  o f f e r e d .  
O n e  t h e o r y  s a y s  i t  i s  t h e  r e s u l t  o f  c h a n g e s  i n  t h e  c e l l s  w h i c h  g o  
t o  m a k e  u p  t h e  o r g a n  o f  t h e  c o w  k n o w n  a s  t h e  u d d e r .  I n  o t h e r  
w o r d s ,  a c c o r d i n g  t o  t h i s  t h e o r y ,  m i l k  i s  t h e  l i q u i f i e d  c e l l s  
w h i c h  l a r g e l y  c o m p o s e  t h e  m a m m a r y  g l a n d s .  T h e  c h i e f  o b j e c ­
t i o n  t o  t h e  m e t a m o r p h i c  o r  c h a n g e  t h e o r y  i s  t h a t  a  c o w  g i v i n g  a  
l a r g e  q u a n t i t y  o f  m i l k  w o u l d  h a v e  t o  b u i l d  u p  t h e  c e l l s  o f  t h e  u d ­
d e r  s e v e r a l  t i m e s  i n  a  d a y ,  w h i c h  i s  p r a c t i c a l l y  i m p o s s i b l e  f o r  
h e r  t o  d o .  
' I h e  s e c o n d  t h e o r y  i s  k n o w n  a s  t h e  t r a n s u d a t i o n  o r  f i l t e r  t h e ­
o r y ,  w h i c h  a s s u m e s  t h a t  m i l k  i s  m e r e l y  f i l t e r e d  f r o m  t h e  b l o o d  b y  
t h e  m a m m a r y  g l a n d s .  T h e  c h i e f  o b j e c t i o n  t o  t h e  f i l t e r  t h e o r y  i s  
t h a t  b l o o d  a n d  m i l k  a r e  n o t  o f  t h e  s a m e  c o m p o s i t i o n .  T h e r e  a r e  
s u b s t a n c e s  f o u n d  i n  t h e  m i l k  w h i c h  a r e  n o t  f o u n d  i n  t h e  b l o o d ;  
e .  g .  c a s e i n ,  w h i c h  i s  p r o b a b l y  t h e  r e s u l t  o f  c e l l  c h a n g e .  I f  w e  
c o m b i n e  t h e  m e t a m o r p h i c  a n d  t r a n s u d a t i o n  t h e o r i e s  r e g a r d i n g  
m i l k  s e c r e t i o n  w e  s h a l l  p r o b a b l y  h a v e  t h e  m o s t  s a t i s f a c t o r y  
e x p l a n a t i o n  o f  t h i s  m y s t e r i o u s  p r o c e s s  o f  m i l k  s e c r e t i o n .  T h e r e  
i s  a l s o  t h e  f e r m e n t  t h e o r y  w h i c h  a s c r i b e s  t h e  s e c r e t i o n  o f  m i l k  
t o  t h e  a c t i o n  o f  f e r m e n t s  i n  t h e  c o w ' s  u d d e r .  W e  a r e  n o t  i n c l i n e d  
t o  f a v o r  t h i s  t h e o r y ,  a l t h o u g h  i t  m a y  e x p l a i n  s o m e  o f  t h e  p h e ­
n o m e n a  i n  c o n n e c t i o n  w i t h  m i l k  s e c r e t i o n .  
T h e r e  i s  n o t h i n g  i n  t h e  p h y s i o l o g i c a l  p r o c e s s ,  s o  f a r  a s  w e  
c a n  s e e ,  t o  p r e v e n t  t h e .  s a t i s f a c t o r y  m i l k i n g  o f  c o w s  b y  m a c h i n ­
e r y  a n d  w e  h a v e  a l w a y s  h a d  f a i t h  t h a t  s u c h  a  m a c h i n e  w o u l d  b e ­
c o m e  p r a c t i c a b l e .  N e a r l y  a l l  m o d e r n  m a c h i n e s  h a v e  b e e n  o p e r ­
a t e d  o n  t h e  p r i n c i p l e  o f  s u c t i o n  o r  h a v e  i m i t a t e d  t h e  m i l k i n g  o f  
c o w s  b y  c a l f  s u c k i n g .  W e  n e e d  t o  b e a r  i n  m i n d  t h a t  a l l  t h e  b i g  
r e c o r d s  h a v e  b e e n  m a d e  b y  h a n d  m i l k i n g .  T h e  d e v e l o p m e n t  o f  
d a i r y  c o w s  t o  t h e i r  p r e s e n t  l a r g e  p r o d u c t i o n  h a s  b e e n  d o n e  b y  a  
p r o c e s s  o f  h a n d  m i l k i n g  a n d  n o t  b y  s u c t i o n .  I t  i s  p o s s i b l e  t h a t  
i n v e n t o r s  o f  s u c t i o n  m i l k i n g  m a c h i n e s  h a v e  b e e n  w o r k i n g  o n  a  
w r o n g  p r i n c i p l e .  W h o  c a n  t e l l ?  I t  i s  a  f a c t  t h a t  a  n o n - s u c t i o n  
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milking machine has recently been'invented in New Zealand, whose 
promoters say is the only correct principle for mIlking cows. 
Who can tell if this is so? It will require years of experience to 
determine which type of machine will prove most satisfactory. 
MECHANICAL PROBLEMS. -A milking machine to be popular 
must be simple, cheap, durable, easily cleaned, require a minimum 
amount of time and labor to operate it, and one person must be 
able to milk from 6 to 10 cows at once with the machine. While 
not wishing to throw cold water on any manufacturer of milking 
machines, we must sas that nearly all the machines which have 
been put on the market up to the present have been too compli­
cated for the averageman to operate. They are also too expensive 
for small farmers and some of them have required altogether too 
much time and labor to operate them. One at least of those we 
have tried was impoHsible to keep clean. However we have faith 
in the ultimate triumph of mechanical skill over the many diffi­
culties connected with the problem of milking cows by machinery. 
PRACTICAL EXPERIENCE WITH THREE KINDS OF :MACHINES. 
Our first experience in 1895 was with the "Murchland" suction, 
non-pulsating machine operated by means of a hand vacuum pump. 
After working with this machine for some time we gave it up. 
The chief difficulties were in maintaining a uniform vacuum which 
resulted in the cows not being milked out clean, consequently they 
gave less milk and milk containing a lower percentage of fat, as 
compared with hand milking. 
Our second experience was with the "'rhistle" milking ma­
chine which also operated on the suction principle but combined 
a double action, viz., sucking and squeezing of the teat. In other 
words this machine aimed to combine the motion of calf sucking 
and hand milking. For a time we got very good results and it 
seemed as if the problem had been solved. However, when hot 
weather came we found an odor in the milk which tainted it so 
badly that we were forced to give it up. By some means or other, 
milk was drawn into the vacuum pipes and when tltis began to 
decay the odor was terrific. As there was no way of cleaning 
these, except by taking the pipes down each time which was not 
practicable, we gave up the "Thistle" and laid it on the scrap 
heap. Another serious objection to this machine was the large 
amount of power required to operate it. 
There was a. lull in milking machines at our station for near­
ly ten years-1895 to 1905. This was partially filled in with a hand 
milker which milked four teats at once by pressing the teats 
against a rubber surface by means of revolving rollers covered 
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w i t h  r u b b e r .  T h i s  w a s  i m p r a c t i c a b l e  b e c a u s e  a l l  c o w ' s  t e a t s  a r e  
n o t  o f  t h e  s a m e  s i z e ,  n o r  d o  t h e y  h a n g  p e r p e n d i c u l a r l y  a n d  e v e n l y  
f r o m  t h e  u d d e r .  W i t h  a  p e r f e c t l y  s h a p e d  u d d e r  a n d  t e a t s ,  t h e  
m a c h i n e  m i g h t  w o r k .  T h i s  t o o  w a s  l a i d  o n  t h e  s c r a p  h e a p .  
I n  D e c e m b e r  1 9 0 5 ,  w e  i n s t a l l e d  a  B u r r e l l - L a w r e n c e - K e n n e d y ,  
e i g h t  c o w  m i l k e r ,  a n d  a t  t h e  p r e s e n t  t i m e  h a v e  b e e n  u s i n g  i t  a b o u t  
s e v e n  m o n t h s .  O f  a l l  t h e  m a c h i n e s  w h i c h  w e  h a v e  t r i e d  t h i s  h a s  
b e e n  t h e  m o s t  s a t i s f a c t o r y .  T h e r e  h a v e  b e e n  d i f f i c u l t i e s ,  e s p e c i ­
a l l y  w i t h  s o m e  o f  t h e  o l d e r  c o w s  b e c a u s e  t h e y  d o  n o t  s e e m  t o ' ' l e t  
t h e i r  m i l k  d o w n "  p r o p e r l y  a t  a l l  t i m e s ,  b u t  w e  h a v e  f a i t h  t h a t  
w i t h  t h e  y o u n g e r  c o w s ,  a n d  b y  s t a r t i n g  t h e m  o f f  a t  o n c e  w i t h  t h e  
m a c h i n e ,  w e  s h a l l  s o o n  h a v e  a  h e r d  t h a t  w i l l  m i l k  s a t i s f a c t o r i l y  
w i t h  t h e  m a c h i n e .  
S u m m i n g  u p ,  w e  m a y  c o n c l u d e  t h a t  t h e r e  i s  n o t h i n g  s o  f a r  
a s  w e  k n o w  i n  t h e  p h y s i o l o g i c a l  a c t i o n  o f  m i l k  s e c r e t i o n  w h i c h  
w o u l d  s e e m  t o  p r e v e n t  t h e  m i l k i n g  o f  c o w s  b y  m a c h i n e r y .  W e  
a l s o  b e l i e v e  t h a t  t h e  m e c h a n i c a l  a n d  p r a c t i c a l  d i f f i c u l t i e s  w i l l  a l l  
b e  o v e r c o m e  a n d  t h a t  e v e n t u a l l y  w e  s h a l l  f i n d  m i l k i n g  m a c h i n e s  
o n  a l l  f a r m s  w h e r e  t e n  o r  m o r e  c o w s  a r e . k e p t .  . W h e t h e r  o r  n o t  
w e  h a v e  r e a c h e d  p e r f e c t i o n  i n  t h e  m e c h a n i c a l  m i l k i n g  o f  c o w s ,  
w h o  c a n  s a y ?  .  
P r o f e s s o r  W e b s t e r ,  C h i e f  o f  t h e  D a i r y  D i v i s i o n ,  w a s  t h e n  i n ­
t r o d u c e d .  H e  s t a t e d  t h a t  t h e  y o u n g  m e n  w h o  a r e  g o i n g  t o  b e  t h e  
f u t u r e  d a i r y m e n  o f  t h i s  c o u n t r y  a r e  n o t  d o i n g  t h e  t h i n g s  t h e y  
o u g h t  t o  b e  d o i n g .  W e  m u s t  n o t  r e s t  o n  t h e  w o r k  t h a t  h a s  b e e n  
d o n e ,  b u t  t a k e  u p  t h e  n e w  p r o b l e m s  w h i c h  c o n f r o n t  u s .  T a k e  t h e  
f a r m  s e p a r a t o r :  T h e  E x p e r i m e n t  S t a t i o n s  d i d  n o t  t a k e  t h i s  u p  
a n d  s h o w  t h e  d a i r y m a n  h o w  t h e y  s h o u l d  h a n d l e  i t .  T h e  r e s u l t  i s  
t h a t  t h e  b u t t e r  s c o r e s  t h r e e  o r  f o u r  p o i n t s  l o w e r  t h a n  i t  d i d  a  f e w  
y e a r s  a g o .  G o  i n t o  t h e  m a r k e t s  a n d  y o u  w i l l  s e e  t h i s .  
W e  h a v e  m a n y  p r o b l e m s  t h a t  n o b o d y  k n o w s  a n y t h i n g  a b o u t  
w h a t e v e r .  T h e  m o i s t u r e  q u e s t i o n  f o r  e x a m p l e .  C a n  w e  c o n t r o l  
i t ?  O n e  o f  t h e  h a r d e s t  t h i n g s  i n  t h e  w o r l d  f o r  t h e  c o n t r a c t o r s  
f o r  N a v y  B u t t e r  i s  t o  c o n t r o l  t h e  moisture~ T h e  q u e s t i o n  o f  s a l t  
a n d  a c i d  n e e d  a t t e n t i o n .  v V h a t  i s  f i s h y  f l . a v o r  i n  b u t t e r ?  .  N o t  a  
m a n  l i v i n g  k n o w s  w h a t  i t  i s  o r  h o w  t o  c o n t r o l  i t .  D a i r y  s c h o o l s  
m u s t  s o l v e  t h e s e  p r o b l e m s  a n d  b r o a d e n  t h e i r  s c o p e ,  a n d  p r e p a r e  
m e n  t o  d o  i t .  
D e a n  D a v e n p o r t  o f  t h e  I l l i n o i s  C o l l e g e  o f  A g r i c u l t u r e  t h e n  
g a v e  a  b r i e f  a d d r e s s , - D a i r y  p r o p o s i t i o n s  t o u g h e s t  o f  a l l  i n  a g r i ­
c u l t u r e .  Y o u  c a n n o t  m a k e  a  f u l l  f l e d g e d  d a i r y m a n  o n  a  t h r e e  
m o n t h s  c o u r s e  i n  a  d a i r y  s c h o o l .  W e  m u s t  t a k e  a n  a g g r e s s i v e  
p o l i c y  a n d  m e e t  t h e  p r o b l e m s  w h i c h  a r e  f o r c i n g  t h e m s e l v e s  u p o n  
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us harder every day. We must about face on this proposition. 
The problems must be taken up boldly. We must call dirty dairy­
men dirty. We have spoiled more hours on this subject than all 
other agricultural subjects combined. Somebody must get in 
and clean up-let us get our shoulders to the wheel. Do the thing 
that you know ought to be done with discretion and fearlessness. 
Adjourned until Wednesday at 8 a. m. 
JULY 18-MORNING. 
Meeting called to order at 8 o'clock by Chairman Fraser, who 
announced that he had a full program and would start promptly. 
Professor Decker was called upon as the first speaker, to discuss 
the subject of Cow Tests. He reviewed the early methods of test­
ing and the work that was being done in Ohio, and submitted the 
following questions for discussion: Should Experiment Stations 
respond to all calls for tests? How many cows should one man be 
called upon to handle? How many times should a cow be milked 
in 24 hours? What should be the remuneration? He believed 
owners should bear the expense. Ohio pays $2 per day and ex­
penses, which he thinks is a fair remuneration. Other questions 
asked were: How long should a man stay in one place? Ought 
we to have yearly tests and a uniform test for all breeds? He be­
lieved two-day tests were necessary. What can this association 
do to harmonize these tests? ~ 
Van }lorman.-I suggest that a committee be appointed to make 
reports and recommendations on the subject of cow tests. 
DISCUSSION: 
Trruernan.-In New York State the composite tests of samples 
sent to the station h ad to tally within .2 of the daily tests made by 
the tester. Also stated that the remuneration in New York 
State was $2 per day, unless the t ester stayed a month, then the 
charge was $50, 
Webster.--We ought to encourage the yearly tests. Short 
tests are not consistent with good breeding. 
Van Norman.-I think that the time between tests might be 
made longer, possibly two days every two months instead of every 
month. 
Boppe'J'.-In my experience six cows milked four times, or 
eight cows three times a day is all one tester ought to carry. 
Trueman.--I should like to ask the question, how many times 
should a cow be mUked? There is not much increase in amount 
of milk when milking four times. Some have given up the four 
milkings. 
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D e a n . - W e  r e q u i r e  t h e  t e s t e r  t o  s e n d  i n  c o m p o s i t e  s a m p l e s  t o  
t h e  s t a t i o n  a n d  t h i s  m u s t  t a l l y  w i t h i n .  2  o f  o n e  p e r  c e n t  w i t h  t h e  
d a i l y  t e s t s .  S t a t i o n s  s h o u l d  h a v e  a t  l e a s t  a  w e e k ' s  n o t i c e  f r o m  
t h e  t e s t e r  w h e n  a  m a n  i s  w a n t e d .  T h e  t e s t i n g  9 f  c o w s  i s  t h e  b a s i s  
o f  t h e  w h o l e  d a i r y  b u s i n e s s .  
D e c k e r . - I  f i l e  p e r m a n e n t  r e c o r d s  o f  t e s t e d  c o w s  o n  4 x 6  c a r d s .  
D e a n . - W e  h a v e  a  d u p l i c a t e  r e p o r t ;  o n e  i s  f i l e d ,  t h e  o t h e r  i s  
s e n t  t o  t h e  s e c r e t a r y  o f  t h e  a s s o c i a t i o n .  
V o t e d  t o  a d j o u r n  a t  9 : 3 0  t o  a t t e n d  D e a n  D a v e n p o r t ' s  l e c t u r e  
o n  B r e e d i n g .  
M e e t i n g  a g a i n  c a l l e d  t o  o r d e r  a t  1 1  a .  m .  C h i e f  W e b s t e r  w a s  
c a l l e d  u p o n  t o  d i s c u s s  t h e  s u b j e c t  o f  p e r m a n e n t  o r g a n i z a t i o n .  
A d v a n t a g e s  o f  t h e  O r g a n i z a t i o n  o f  D a i r y  I n s t r u c t o r s  
a n d  I n v e s t i g a t o r s  
E D .  H .  W E B S T E R  
C h i e f  D a i r y  D i v i s i o n ,  W a s h i n g t o n ,  D .  C .  
T h e r e  a r e  a  n u m b e r  o f  a d v a n t a g e s  i n  o r g a n i z a t i o n  t h a t  t h e  
D a i r y  S c h o o l  I n s t r u c t o r s  a n d  D a i r y  I n v e s t i g a t o r s  m a y  w e l l  c o n ­
s i d e r .  I t  i s  n o t  n e c e s s a r y  h e r e  t o  d i s c u s s  t h e  a d v a n t a g e s  t o  b e  
d e r i v e d  f r o m  t h e  m e r e  f a c t  o f  g e t t i n g  t o g e t h e r  o n c e  a  y e a r ;  t h e s e  
a r e  t o o  s e l f  e v i d e n t .  I t  i s  t h e  g e n e r a l  a d v a n c e m e n t  o f  t h e  d a i r y  
i n t e r e s t s  o f  t h e  c o u n t r y  t h a t  s h o u l d  a p p e a l  t o  t h o s e  w h o s e  b u s i ·  
n e s s  i t  i s  t o  t e a c h  a n d  e x p e r i m e n t  i n  d a i r y i n g  a n d  t h i n g s  r e l a t ·  
e d  t h e r e t o .  
T h e  d a i r y  s c h o o l  i n t e r e s t s  h a v e  n o t  h a d  t h e  a d v a n t a g e  o f  o r ­
g a n i z a t i o n  a s  h a v e  s o m e  o t h e r  b r a n c h e s  o f  a g r i c u l t u r a l  s c i e n c e .  
I t  h a s  b e e n  t h o u g h t  s u f f i c i e n t  f o r  s o m e  r e a s o n  t o  l e t  t h e  i n ­
tere~ts w h i c h  t h i s  o r g a n i z a t i o n  r e p r e s e n t s  d l ' i f t  a l o n g  e a c h  u n i t  
f o r  i t s e l f  w i t h o u t  r e f e r e n c e  t o  t h e  o t h e r s  u n l e s s ,  i n d e e d ,  i t  w a s  t o  
f i n d  f a u l t  w i t h  n e i g h b o r i n g  i n s t i t u t i o n s  r a t h e r  t h a n  o t h e l · w i s e .  
T h i s  m e e t i n g  a n d  t h i s  n e w  o r g a n i z a t i o n  n o w  j u s t  i n  t h e  b e ­
g i n n i n g  m e 8 t n  m u c h  f o r  t h e  c a u s e  i t  r e p r e s e n t s .  T h e r e  a r e  m a n y  
q u e s t i o n s  n a t i o n a l  i n  s c o p e  t h a t  o u g h t  t o  b e  c o n s i d e r e d  b y  s u c h  
a  b o d y .  
A m o n g  t h e  t h i n g s  w h i c h  m i g h t  w e l l  b e  c o n s i d e r e d  a r e  t h e s e :  
T h e  t e s t i n g  o f  d a i r y  m a c h i n e r y  a n d  a p p a r a t u s .  T h e  s t a n d a r d ­
i z i n g  o f  o u r  m e t h o d  o f  o f f i c i a l  t e s t s  f o r  p u r e  b r e d  s t o c k .  T h e  d e ­
v e l o p m e n t  o f  a  m o r e  s c i e n t i f i c  a n d  c o m p l e t e  c o u r s e  o f  t e a c h i n g  
o f  t h e  s u b j e c t  o f  d a i r y i n g .  T h e  s e g r e g a t i o n  o f  d a i r y  h u s b a n d r y  
f r o m  t h e  g e n e r a l  s u b j e c t  o f  a n i m a l  h u s b a n d r y .  T h e  d e v i s i n g  
w a y s  a n d  m e a n s  o f  e n l a r g i n g  t h e  s c o p e  a n d  v a l u e  o f  d a i r y  f e e d ­
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ing and feeding experiments. The adequate representation of 
dairying in national and international gatherings. The co-opera­
tion of the Experiment Stations with the National :Bairy Depart­
ment for more extensive research into the great fundamental 
problems involved in dairying. The creation of an infiueI1ce that 
will place dairying where it belongs in the curriculum of the col­
leges of the country. All these and many more are worthy of 
consideration and djscussion but to be brief as possible these will 
be taken in turn and discussed. 
1. The testing of dairy machinery and apparatus. At the pre­
sent time there are few experimenters who have the courage to en­
ter this field. As a result all kinds of worthless machinery are 
foisted on the people. Just as soon as anyone attempts to do 
any work of this kind some one is ready to say "bought". Be it 
to the eternal shame of the American people, be they consumer, 
manufacturer or experimenter who will not trust to the honesty 
of his brother worker. But since this seems to be the case it 
seems that the most feasible plan would be to distribute the re­
sponsibility in such a way that the results of experiment would be 
borne jointly by the State Experiment Station and the U. S. De­
partment of Agriculture. A committee composed of a number of 
Stations and the Federal Department who will plan and carry in­
to effect a thorough system of tests in any line of dairying ma­
chinery and apparatus for any given purpose selecting such sta­
tions, or other places as may be equipped for the work and, mak­
ing the test open to every manufacturer of apparatus to be test­
ed. This committee would publish the results of such test with­
out comment or conclusion and the people could draw their own 
conclusions from the data thus given. 
2. The standardizing of methods for the testing of pure bred 
stock. It is patent GO any unbiased observer that the differences 
that occur in the rules of the different breeding associations for 
making official data have little foundation for existence. For pur­
poses of experimentation in feeding and breeding te~ts and for 
general comparison of results there should be a uniform method 
adapted for all breeds and all parts of the country. This would 
help to clear away the fog that now seems to obscure some of 
. the work. The encouragement of yearly tests to take the place 
of 7 day, 14 day, and 30 or 60 day tests should be strong and to the 
purpose of stopping forever the useless system of short time tests. 
Untold damage is certainly being done by the system so long in 
vogue. The tests in themselves are worthless and when conduct­
ed at the expense of the health and future usefulness of the ani­
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m a l  a r e  i n  f a c t  c r i m i n a l .  T h e  a s s o c i a t i o n  n o w  f o r m e d  s h o u l d  a b ­
s o l u t e l y  r e f u s e  t o  r e c o g n i z e  a n y t h i n g  s h o r t  o f  a  y e a r  r e c o r d  f o r  
r e g i s t r a t i o n  p ' " u r p o s e s  o r  f o r  v a l u i n g  t h e  a n i m a l  a s  a  b r e e d e r .  
3 .  T h e  d e v e l o p m e n t  o f  a  m o r e  s c i e n t i f i c  a n d  c o m p l e t e  c o u r s e  
o f  t e a c l l i n g  i n  d a i r y i n g .  T h e  t e x t  b o o k s  i n  d a i r y i n g  a r e  y e t  t o  b e .  
w r i t t e n .  I n  m o s t  o f  o u r  s c h o o l s  t h e  s u b j e c t  i s  t r e t L t e d  i n  o n e  
t e r m ' s  w o r k .  A  m e r e  b a g a t e l l e  t o  w h a t  i t  s h o u l d  b e  w h e n  t h e  p l a c e  
d a i r y i n g  o c c u p i e s  a s  a  p r o d u c e r  o f  a u g m e n t e d  w e a l t h  i n  t h i s  
c o u n t r y  i s  c o n t e m p l a t e d .  T h i s  a s s o c i a t i o n  c o u l d  w e l l  t a k e  u p  t h e  
s t u d y  o f  d a i r y  c o u r s e s  a n d  d e v i s e  a  s y s t e m a t i c  s c i e n t i f i c  m e t h o d  
o f  t r e a t i n g  t h e  g r e a t  s u b j e c t .  
4 .  T h e  s e g r e g a t i o n  o f  d a i r y  h u s b a n d r y  f r o m  g e n e r a l  a n i m a l  
h u s b a n d r y .  A s  m u c h  a s  i t  m a y  b e  d e p l o r e d ,  t h e  f a c t  r e m a i n s ,  
t h a t  w h e n e v e r  d a i r y  h u s b a n d r y  h a s  b e e n  p l a c e d  u n d e r  t h e  s a m e  
m a n a g e m e n t  a s  a n i m a l  h u s b a n d r y  t h e  d a i r y  w o r k  h a s  b e e n  a  f a r c e .  
S u c h  m o n s t r o s i t i e s  a s  t h e  d u a l  p u r p o s e  i d e a  w i t h  a  b e e f  c o w  a s  a  
f o u n d a t i o n  h a v e  b e e n  a d v o c a t e d  f r o m  s o u r c e s  o f  t h i s  k i n d .  I t  
s e e m s  p o s s i b l e  o n l y  t o  g e t  a  t r u e  a n d  a c c u r a t e  c o n c e p t i o n  o f  t h e  
d a i r y  a n i m a l  f r o m  a  d a i r y m a n  a n d  t h e  i n f l u e n c e  o f  t h e  o r g a n i z a ­
t i o n  s h o u l d  b e  m a d e  t o  b e a r  f o r  p l a c i n g  t h e  d a i r y  h u s b a n d r y  
t e a c h i n g  u n d e r  t h e  d a i r y m a n  i n  c h a r g e  a n d  g i v e  t h e  e x p e r i m e n t a l  
w o r k  o f  t h e  S t a t i o n  i n  d a i r y  h u s b a n d r y  o v e r  t o  t h e  S t a t i o n  d a i r y ­
. m a n .  
T h e r e  a r e  o n  t h e  o t h e r  h a n d  m a n y  p r o b l e m s  o f  d a i r y  m a n u ­
f a c t u r e s  s o  c l o s e l y  r e l a t e d  t o  b r e e d  a n d  f e e d  t h a t  i t  i s  e n t i r e l y  a  
m i s t a k e  t o  s e p a r a t e  t h e  p r o d u c t i o n  s i d e  o f  t h e  d a i r y i n g  f r o m  t h e  
m a n u f a c t u r i n g .  
5 .  T h e  d e v i s i n g  o f  w a y s  a n d  m e a n a  f o r  e n l a r g i n g  t h e  s c o p e  
a n d  v a l u e  o f  f e e d i n g  a n d  b r e e d i n g  e x p e r i m e n t s .  I t  i s  a  l a m e n t ­
a b l e  f a c t  t h a t  m o s t  o f  t h e  f e e d i n g  e x p e r i m e n t s  s o  f a r  c o n d u c t e d  
i n  d a i r y i n g  h a v e  b e e n  o f  l i t t l e  v a l u e  b e c a u s e  o f  t h e  f e w  n u m b e r s  
o f  i n d i v i d u a l s  f e d  a n d  t h e  s h o r t  t i m e  o f  f e e d i n g .  T h i s  i s  a  w o r k  
t o o  l a r g e  f o r  t h e  a v e r a g e  S t a t i o n .  T h e  c o m b i n e d  e f f o r t s  o f  a  
n u m b e r  o f  ~tations s h o u l d  b e  b r o u g h t  t o  b e a r  o n  t h i s  q u e s t i o n ;  
c o o p e r a t i o n  e x p e r i m e n t s  s h o u l d  b e  p l a n n e d  i n  w h i c h  l a r g e  n u m b e r s  
o f  i n d i v i d u a l s  c o u l d  b e  i n c l u d e d ,  a n d  t i m e  e n o u g h  s h o u l d  b e  g i v e n  
t o  i n s u r e  a g a i n s t  r e s i d u a l  e f f e c t s  a n d  t o  i n s u r e  t h a t  a  p e r i o d  i s  
s u f f i c i e n t l y  l o n g  t o  h a v e  h a d  t i m e  t o  s h o w  i t s  e f f e c t .  
6 .  A d e q u a t e  r e p r e s e n t a t i o n  o f  d a i r y i n g  a t  n a t i o n a l  a n d  i n t e r ­
n a t i o n a l  g a t h e r i n g s .  
S c i e n t i f i c  d a i r y m e n  s h o u l d  b e  r e p r e s e n t e d  a t  g a t h e r i n g s  o f  
t h i s  k i n d  w h i c h  a r e  u s u a l l y  a n y t h i n g  b u t  s c i e n t i f i c .  T h e  d e l e g a t e  
s h o u l d  h a v e  m o r e  t h a n  h i s  o w n  i n d i v i d u a l  w o r t h  a n d  a t t a i n m e n t s  
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however great they may be to back him up. The force of a 
united organization of this kind would lend materially to his 
power and calling. At international conventions the Scientific 
Dairymen of America should have a representation. 
7. Cooperation of the Experiment Station with the National 
Dairy Department for a more extensive research in the great 
fundamental p,rinciples of dairying. 
All too little is known about the very fundamental principles 
of our work. How is milk founded? How is color given to it by 
the cow? How is the proportion of fats made to vary by different 
feeds, seasons, etc.? Does the digestibility of milk vary with dif­
ferent individuals, as in the same individual by different feeds. 
etc.? How can the water content of creamery butter be controll­
ed? Or to state the case more broadly how can the proportion 
of constituents in all dairy products be controlled in the process 
of manufacture? These are all questions of fundamental interest 
and bearing in dairying. Some systematic effort should be made 
to solve them. 
8. To create an influence that will place dairying where it be­
longs in the curriculum of the colleges of the country. 
Dairying was one of the very first agriculture sciences to 
secure attention from scientific investigators. The first general 
breaking away from the old idea that agriculture could all be 
covered in one terms work or by one instructor was evidenced in 
the teaching of dairying. For a number of years the best thought 
of scientific agricultural students was given to dairy subjects. The 
result was the notable ac4ievements of Babcock, Russell, Hills, 
Conn, Haecker, and others. As the general science of agricul­
ture developed, other lines were brought prominently to the front 
and the early interest in dairying began to loose its place. It 
seems that the present day dairyman has been content to live on 
what was done by the men just mentioned and as a result dairy­
ing although the first in the field has been relegated to the rear 
in the great growth of agricultural science. . It is time to-day 
that the dairymen of the country awaken to this state of things 
and live-in the present not in the past. Go after the solution of 
the fundamental questions that have been mentioned. Revise 
our methods of teaching by bringing them up to date and mak­
ing them not only attractive but worth something to the student 
as a mind developer and a store house of facts, and insist on the 
dignity of the work and profession, and dairying will not continue 
to fill the back row in the line up of students in our colleges. 
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D I S C U S S I O N : ­
D e c k e r . - - I  s u g g e s t  t h a t  t h e  b r e e d e r s  b e  a s k e d  t o  m e e t  w i t h  
t h i s  a s s o c i a t i o n  a n d  d i s c u s s  t h e  s u b j e c t  o f  b r e e d  t e s t s .  
V a n  N O T m a n . - I  t h i n k  m e m b e r s  o f  t h i s  a s s o c i a t i o n  s h o u l d  c o ­
o p e r a t e  a n d  w o r k  a l o n g  t h e  s a m e  l i n e  a n d  b r i n g  ' r e p o r t s  i n t o  
c o n f e r e n c e .  
C h a i r m a n  F r a s e r  a s k e d  P r o f e s s o r  D o a n e  t o  d i s c u s s  t h e  s u b j e c t  
o f  O p p o r t u n i t i e s  f o r  E x p e r i m e n t a l  W o r k  i n  C h e e s e  M a k i n g .  
O p p o r t u n i t i e s  f o r  R e s e a r c h  W o r k  i n  t h e  M a n u f a c t u r e  

o f  D a i r y  P r o d u c t s  

C .  F .  D O A N E  
D a i r y  D i v i s i o n ,  W a s h i n g t o n ,  D .  C .  
I t  h a s  b e e n  t h o u g h t  a d v i s a b l e  t o  g e t  t o g e t h e r  s o m e  d a t a  o n  
t h e  o u t l o o k  f o r  r e s e a r c h  w o r k  a l o n g  t h e  m a n u f a c t u r i n g  l i n e s  o f  
d a i r y i n g , ·  b e c a u s e  t h i s  c l a s s  o f  w o : r k  i s  s e l d o m  h e a r d  o f ,  w h i l e  o n  
t h e  o t h e r  h a n d ,  f e e d i n g  e x p e r i m e n t s  a r e  c a r r i e d  o n  a t ,  p r a c t i c a l l y ,  
e v e r y  s t a t i o n  w h i c h  h a s  a  d a i r y m a n  o n  i t s  s t a f f  o f  w o r k e r s .  T h i s  
i s  i n  a  m a n n e r  p e r h a p s  d u e  t o  t h e  f a c t  t h a t  f e e d i n g  t e s t s  w h i c h  
h a v e  t o  d o  w i t h  t h e  p r o d u c t i o n  s i d e  o f  d a i r y i n g  a r e  v e r y  p o p u l a r  
w i t h  d a i r y  f a r m e r s ,  a n d  b e c a u s e  i t  i s  a b o u t  t h e  l i m i t  o f  t h e  c o n ­
c e p t i o n  o f  m a n y  E x p e r i m e n t  S t a t i o n  D i r e c t o r s  a s  t o  c h a n c e s  f o r  
d a i r y  w o r k .  P e r h a p s  . t h e  c o l l e g e  d a i r y m e n  a r e  t h e m s e l v e s  l a r g e ­
l y  t o  b l a m e  f o r  t h i s  n a r r o w  v i e w ,  f o r  w i t h  a l l  t h e  c h a n c e  f o r  g o o d  
r e s e a r c h  w o r k  a n d  t h e  n e e d  f o r  m a n y  e x p e r i m e n t s ,  t h e y  h a v e  d o n e  
s o  l i t t l e  a s  t o  g i v e  t h e  i m p r e s s i o n  t h a t  t h e r e  i s  n o t h i n g  t o  b e  d o n e .  
D a i r y m e n  l i k e  t o  b e  r a n k e d  a s  s c i e n t i s t s  b u t  t o  c a l l  d a i r y i n g  
a  s c i e n c e  w i t h  t h e  p r e s e n t  s t a t e  o f  k n o w l e d g e  o n  t h l t  s u b j e c t  
w o u l d  b e  a n  u n w a r r a n t e d  c o u r t e s y .  W e  h a v e  a  l a r g e  n u m p e r  o f  
s c i e n t i f i c a l l y  e d u c a t e d  d a i r y m e n  a n d  t h e  w o r k  t h e y  d o  i s  c o n d u c t ­
e d  i n  a  s c i e n t i f i c  m a n n e r  b u t  t h e  t r u t h  r e m a i n s  t h a t  n o t  e n o u g h  
k n o w l e d g e  ,  r e g a r d i n g  t h e  p r i n c i p l e s  u n d e r l y i n g  t h e  v a r i o u s  
b r a n c h e s  o f  d a i r y i n g  i s  a t  h a n d  t o  g i v e  t h e  s u b j e c t  s c i e n t i f i c  r a n k .  
W h a t e v e r  t h e r e  i s  o f  s c i e n c e  i n  d a i r y i . n g  a t  t h e  p r e s e n t  t i m e  i s  
b o r r o w e d  f r o m  c h e m i s t r y  a n d  b a c t e r i o l o g y  a n d  t h e  l i t t l e  w o r k  o f  
s c i e n t i f i c  r a n k  a l o n g  d a i r y  l i n e s  h a s  b e e n  d o n e  b y  c h e m i s t s  a n d  
b a c t e r i o l o g i s t s .  T h i s  i s  a l l  t h e  m o r e  t o  b e  r e g r e t t e d  b e c a u s e  t h e r e  
i s  a  h o s t  o f  t h i n g s  w h i c h  n e e d  t o  b e  w o r k e d  o u t .  I n  f a c t  t h e r e  
i s  s o  l i t t l e  e x a c t  k n o w l e d g e  t h a t  n o t  a  s a t i s f a c t o r y  t e x t  b o o k  
f o r  c l a s s  r o o m  w o r k  a l o n g  d a i r y  l i n e s  h a s  b e e n  o r  c a n  b e  w r i t t e n ,  
f o r  p r a c t i c a l l y  e v e r y  s t a t e m e n t  i n v o l v i n g  a  f a c t  w o u l d  h a v e  n e e d  
t o  b e  f o l l o w e d  b y  a n  i n t e r r o g a t i o n  p o i n t .  A  n u m b e r  o f  a u t h o r s  
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have written books and have made good use of available knowl­
edge, but their books are full of undemonstrated popular theories 
many of which will likely be found to have little foundation. 
As an illustration of the foregoing statement, we can take up 
the various steps in the manufacture of cheese. We know that 
rennet coagulates milk, and there our knowledge ceases. We are 
advised to cook to a certain degree of temperature and no one has 
ever tried cooking to a higher temperature. We are advised that 
the length and temperature of cooking control the moisture in the 
curd. Who has proven whether it is this or some other factor 
that has this influence? The firmness of the curd is supposed 
to be related to the moisture content. May it not be due to some 
physical condition not related to the moisture? We are taught to 
leave the curd on the racks until it reaches a certain physical 
condition. What difference does it make if some other way is 
followed out? And through the whole process the acid must be 
regulated when in fact all we actually know about the effect of 
acid is that it suppresses gas producing organisms which would 
injure the cheese, and that, too much acid developed in the whey, 
a .sour cheese is the result. 
What is true with cheese is also true in the handling of milk 
and the manufacture of butter. 
In a rough way I have made out a hurried list of the bulletins 
published on dairy subjects. Very few details are given, but it 
is hoped to get this whole subject together in a much more de­
tailed and satisfactory form for a publication to come from the 
dairy division of the U. S. Department of Agriculture. 
Five bulletins have been written on the profits of selling milk, 
cream and butter; twenty-five on the variation in composition of 
milk; twenty on care and handling of milk; thirty-two relating to 
butter; on creaming of milk, a large number; ten in reference to 
cheese; on milk testing, about 100 reports have been issued. A 
large number of these bulletins are popular reports, others are a 
rehash of previous work, while a very few could be classed as 
having any important original scientific research work. Perhaps 
not more than twenty could be included in this list, while about 
five or six contain really noteworthy work, getting at primary 
principles. Very little of this work has been done by men in 
charge of college or experiment departments of dairying. It has 
come from chemists and bacteriologists. 
There is too little time to enter on a discussion of the possi­
bilities or need for good research work along purely dairy lines. 
The fields have been barely touched. Take any text book on 
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d a i r y i n g  a n d  p r a c t i c a l l y  e v e r y  s t a t e m e n t  c a n  b e  r i g h t e o u s l y  q u e s ­
t i o n e d  a s  l a c k i n g  p r o o f .  S o m e b o d y  s h o u l d  f l l r n i s h  t h e  p r o o f .  I t  
w i l l  b e  f o u n d  t h a t  m a n y  t h e o r i e s  a r e  w r o n g .  I t  i s  t i m e  t h a t  t h i s  
s h o u l d  b e  d e m o n s t r a t e d .  A n d  t h e  i m p o r t a n c e  o f  i t  a l l  l i e s  i n  t h e  
f a c t  t h a t  t h e s e  s i m p l e  i n v e s t i g a t i o n s  w i l l  p o i n t  o u t  n e w  f i e l d s  t o  
t h e  t r a i n e d  s c i e n t i f i c  m i n d .  T h e  r e a s o n  n o  m o r e  i s  b e i n ' g  d o n e  i n  
d a i r y  r e s e a r c h  w o r k  i s  b e c a u s e  n o t  e n o u g h  h a s  b e e n  a l r e a d y  d o n e  
t o  i n d i c a t e  t h e  p o s s i b i l i t i e s  i n  t h i s  l i n e .  
A b o v e  a l l ,  i t  i s  t i m e  t h e  d a i r y m e n  o f  o u r  S t a t i o n s  w e r e  s h o w ­
i n g  t h a t  t h e y  a r e  n o t  d e p e n d e n t  o n  b a c t e r i o l o g i s t  o r  c h e m i s t  f o r  
t h e i r  s c i e n t i f i c  k n o w l e d g e .  I t  i s  a  h u m i l i a t i n g  p o s i t i o n  a n d  d o e s  
m u c h  t o  b e l i t t l e  d a i r y  w o r k  a n d  g i v e  i t  a  v e r y  l o w  s t a n d i n g  a s  a  
d i s t i n c t  b r a n c h  o f  e x p e r i m e n t  s t a t i o n  e n d e a v o r .  
M r .  C a r m i c h a e l  w a s  c a l l e d  o n  t o  d i s c u s s  O h i o  U n i v e r s i t y  
m e t h o d s  o f  c o n d u c t i n g  f e e d i n g  e x p e r i m e n t s  w i t h  d a i r y  c o w s .  
H o w  S h a l l  W e  C o n d u c t  F e e d i n g  E x p e r i m e n t s  W i t h  

D a i r y  C o w s ?  

B .  E .  C A R M I C H A E L  

O h i o  E x p e r i m e n t  S t a t i o n ,  W o o s t e r ,  O h i o .  

T h e  q u e s t i o n ,  i s  o n e  t o  w h i c h  i t  h a s  b e e n  d i f f i c u l t  f o r  u s  t o  
f i n d  a  s a t i s f a c t o r y  a n s w e r .  
A  m e t h o d  w h i c h  w e  a r e  t r y i n g  a t  t h e  O h i o  S t a t i o n  i s  a s  
f o l l o w s :  I n  a  t e s t  p l a n n e d  f o r  t h e  p u r p o s e  o f  c o m p a r i n g  d i s t i l l e r s '  
g r a i n s  a n d  c o t t o n s e e d  m e a l ,  f o u r  l o t s  o f  c o w s - w e  h a v e  o n l y  t h r e e  
t o  f i v e  i n  e a c h  l o t - a r e  u s e d ,  a n d  a r e  f e d  t h e  d i f f e r e n t  f e e d s  f o r  
t h r e e - w e e k  p e r i o d s .  D u r i n g  t h e  f i r s t  p e r i o d ,  L o t  1  r e c e i v e s  c o t ­
t o n s e e d  m e a l ;  L o t  2 ,  b r a n ;  L o t  3 ,  d i s t i l l e r s '  g r a i n s ;  L o t  4 ,  b r a n .  
D u r i n g  t h e  s e c o n d  p e r i o d ,  L o t  1  r e c e i v e s  b r a n ;  L o t  2 ,  c o t t o n s e e d  
m e a l ;  L o t  3 ,  b r a n ;  L o t  4 ,  d i s t i l l e r s '  g r a i n .  D u r i n g  t h e  t h i r d  p e r ­
i o d ,  L o t  1  r e c e i v e s  d i s t i l l e r s '  g r a i n s ;  L o t  2 ,  b r a n ;  L o t  3 ,  c o t t o n ­
s e e d  m e a l ;  L o t  4 ,  b r a n .  D u r i n g  t h e  f o u r t h  p e r i o d ,  L o t  1  r e c e i v e s  
b r a n ,  L o t  2 ,  d i s t i l l e r s '  g r a i n s ;  L o t  3 ,  b r a n ;  L o t  4 ,  c o t t o n s e e d  m e a l .  
B y  t h i s  m e t h o d  t h e  u s e  o f  b r a n  i s  e x p e c t e d  t o  d o  a w a y  w i t h  t h e  
c u m u l a t i v e  e f f e c t  o f  t h e  d i s t i l l e r s '  g r a i n s  o r  t h e  c o t t o n s e e d  m e a l ,  
a n d  e a c h  f e e d  b e i n g  t e s t e d  i s  u s e d  d u r i n g  e v e r y  p a r t  o f  t h e  t e s t .  
B e s i d e s ,  e a c h  c o w  r e c e i v e s ,  d u r i n g  o n e  o f  t h e  f o u r  t h r e e - w e e k  
p e r i o d s ,  e a c h  k i n d  o f  f e e d  b e i n g  u s e d .  I t  i t  e x p e c t e d  t h a t  t h i s  
s y s t e m  w i l l  o v e r c o m e  t h e  r e s u l t s  d u e  t o  i n d i v i d u a l i t y  o f  t h e  c o w s  
a n d  s e a s o n a l  i n f l u e n c e s  t o  a  g r e a t e r  e x t e n t  t h a n  w i l l  a n y  o t h e r  
s y s t e m  o f  w h i c h  w e  h a v e  h e a r d .  
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It is not claimed that this plan is perfect, nor even the best 
plan, but we simply present it to this meeting for discussion and 
criticism. It should be stated that results of only the last 10 days 
of each period are used for comparison. 
DISCUSSION :­
Eckles.-A cow is hard to experiment with, harder than a 
beef animal because she makes some of the milk at the expense 
of her body. In feeding high grain rations for instance, the cow 
may show the results 6 months hence. This was shown striking­
ly with a good and poor ration where the effect was not noticed 
for a month. Our plan of experimenting is to feed all on the ra~ 
tion we are going to nse for a month. The divide gives 1st half 
same ration and 2nd half new ration. Then we have results of 
3rd and 1st 30 days to compare with middle month. I believe, 
however, that 30 days is not sufficient time for a feeding test. 
Dean.-We average results previous to and after experiments 
to use in making comparisons. 
Skinner.-Shelter, temperature and moisture in the air also 
affect feeding experiments. Also previous feeding. We can't 
take a class of students and prove anything from present experi­
ments. We ought to work out some system for feeding experi­
ments, which can be applied and get results. 
Fraser.-In comparing wide and narrow rations the results 
won't show the effect in short tests, as some of the food is carriE'd 
over. 
Van Norrnan.-A number of Stations should take up the same 
experiments and compare results before publication. 
Adjourned to visit University Barn. 
Evening session was called to order by Chairman Fraser at 
8 o'clock. Professor Van Norman was introduced to speak on 
the subject of Dairy Instruction. 
Dairy Instruction 
H. E. VAN NORMAN 
Professor Dairy Husbandry, State College, Pennsylvania. 
I do not expect to submit for your consideration definite con­
clusions, but rather to suggest some questions for discussion. 
The conditions existing in the several states ar~ radically 
different. I understand that Nebraska has practically nothing 
in dairying but short course students and these want instruction 
in the production side of the subject; Minnesota, Iowa, and Wis­
consin have had large classes in short course creamery work; 
Misso~ri and Illinois do not have short courses, as such, but lay 
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t h e i r  e m p h a s i s  o n  w o r k  o f  u n i v e r s i t y  g r a d e .  W h i l e  P e n n s y l v a ­
n i a  w i t h  i t s  v a r i e d  c o n d i t i o n s  o f  s o i l ,  p e o p l e ,  a n d  m a r k e t  s e e m s  t o  
n e e d ,  a n d  m y  b r i e f  a c q u a i n t a n c e  p r o m p t s  m e  t o  b e l i e v e ,  i s  r e a d y  
f o r  b o t h  c o l l e g e  c o u r s e  a n d  s h o r t  c o u r s e  i n s t r u c t i o n  i n  a l l  b r a n c h e s  
o f  t h e  d a i r y  b u s i n e s s ; - p r o d u c t i o n ,  f a r m  d a i r y i n g ,  c i t y  m i l k  s u p ­
p l y ,  f a c t o r y  b u t t e r  a n d  c h e e s e  m a k i n g ,  m i l k  c o n d e n s i n g ,  m o d i f y i n g ,  
a n d  i c e  c r e a m  m a k i n g .  
N e w  Y o r k  s t a t e  a l s o  i n t e r e s t e d  i n  a l l  t h e s e  v a r i e d  b r a n c h e s ,  
f i n d s  a n  i n c r e a s i n g  i n t e r e s t  i n  p r o d u c t i o n ,  s h i p p i n g  a n d  h a u l i n g ,  
w i t h  a  s o m e w h a t  l e s s e n i n g  i n t e r e s t  i n  f a r m  a n d  f a c t o r y  b u t t e r  
m a k i n g .  
T h e s e  a n d  o t h e r  c o n d i t i o n s  m a k e  i t  i m p r a c t i c a b l e  f o r  u s  t o  
r e c o m m e n d  d e f i n i t e  c o u r s e s  f o r  g e n e r a l  a d o p t i o n ,  b u t  I  a s k  t h e  
q u e s t i o n ,  m u s t  w e  h a v e  t w o  d i s t i n c t  l i n e s  o r  g r a d e s  o f  i n s t r u c ­
t i o n ,  o n e  t h e  s h o r t  c o u r s e ?  t h e  o t h e r ,  t h e  f o u r  y e a r  o r  c o l l e g i a t e  
c o u r s e ?  
I s  i t  p r a c t i c a b l e  t o  s o  a r r a n g e  t h e s e  c o u r s e s  t h a t  e a c h  f o r m s  
a  s t o n e  i n  t h e  b u i l d i n g  o f  a  c o l u m n  o f  d a i r y  i n s t r u c t i o n  w h i c h  
w i l l  b e  c r o w n e d  w i t h  t h e  B a c h e l o r s  D e g - r e e ,  a n d  s t a n d  f o r  a  
t h o r o u g h  t r a i n i n g  i n  t h e  s c i e n c e s  r e l a t e d  t o  d a i r y i n g  a n d  s u f f i c i e n t  
p r a c t i c e  i n  t h e  a r t  a n d  c o m m e r c i a l  a p p l i c a t i o n  t o  i n s u r e  t h e  s u c ­
c e s s  o f  t h e  s t u d e n t  i n  a  c o m m e r c i a l  e s t a b l i s h m e n t ,  a s  a  b u t t e r  
m a k e r ,  a  m a n a g e r ,  o r  a s  a  t e a c h e r  o f  t h e  t h e o r i e s ,  a s  a n  e x p e r t  
t o  b e  r e l i e d  o n  i n  t i m e  o f  t r o u b l e ?  
O r  m u s t  w e  a s k  t h e  s t u d e n t  w h a t  n i c h e  i n  t h e  d a i r y  w o r l d  
h e  a s p i r e s  t o  f i l l ,  t h e n  p l a n  c o u r s e s  t o  f i t  m e n  f o r  s p e c i f i c  p l a c e s  
m o r e  o r  l e s s  l i m i t e d  i n  t h e i r  r e q u i r e m e n t s  a s  t h e  c a s e  m a y  b e ?  
S h a l l  t h e  s h o r t - s p e c i a l - c o u r s e  f i t  a  m a n  f o r  a  r e s t r i c t e d  
p l a c e  i n  c o m m e r c i a l  w o r k ,  g i v i n g  h i m  m o r e  p r a c t i c e  i n  d o i n g  
a n d  l e s s  t i m e  d e v o t e d  t o  b a c t e r i o l o g y - c h e m i s t r y ,  e t c . ,  b e  a  
p a r t  o f  t h e  e q u i p m e n t  o f  t h e  f o u r  y e a r  m a n  w h o  w o u l d  b e  a  
c o l l e g e  g r a d u a t e ,  a  t e a c h e r  o r  E x p e r i m e n t  S t a t i o n  d a i r y m e n ,  o r  
s h a l l  t h e  p r a c t i c e  w o r k  b e  r e d u c e d  t o  m a k e  r o o m  f o r  m o r e  o f  t h e  
s c i e n c e ?  
I  b e l i e v e  e x - U .  S .  C o m m i s s i o n e r  o f  Educ~tion M r .  H a r r i s ,  
s a i d  i n  s u b s t a n c e  t h a t  a n  i d e a l  s c h o o l  s y s t e m  w i l l  g i v e  t h e  c h i l d  
t h e  l a r g e s t  f i t n e s s  f o r  h i s  l i f e  w o r k ,  p o s s i b l e  i n  t h e  t i m e  g i v e n  t o  
i t ,  whethe~ i t  i s  o n e  y e a r ,  f i v e ,  e i g h t  o r  m o r e ,  r a t h e r  t h a n  r e q u i r e  
h i m  t o  s t a y  a  d e f i n i t e  p e r i o d  b e f o r e  h e  g e t s  t h e  b e n e f i t  o f  t o - d a y ' s  
w o r k .  
I  c o n f e s s  I  w o u l d  l i k e  t o  s e e  a  s e r i e s  o f  c o u r s e s  s o  a r r a n g e d  
t h a t  w e  c o u l d  s a y  t o  t h e  b e g i n n e r  " s t a r t  h e r e ,  g o  a s  f a r  a s
.  
y o u  
c a n ;  i f  y o u  l e a r n  i t  a l l  y o u  h a v e  t h e  f o u n d a t i o n  f o r  a n  a l l - r o u n d  
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dairyman, either teacher, investigator or commercial man." 
Further than this the teacher and investigator should specialize. 
The successful teacher of the future must give even more 
attention to the commercial application of his theories and 
science than we have. No branch of agriculture has been more 
helped by a knowledge of science than has dairying. As teacher 
we must fit our students to keep up the pace that has been set. 
Returning to the questions:-Is it practicable to arrange the 
elementary dairy instruction so it may be gradually pushed down 
in to the preparatory years of college work, and ultimately.out in 
to the rurai high school, taking up more advanced work in college? 
What proportion of the students time in a four years course 
should be devoted to dairy subjects, before he may be considered a 
suitable candidate for a position as dairy instructor orinvestigator? 
The establishment of distinct Dairy Departments in each of 
the colleges of the dairy states, with one or more instructors 
devoting all their time to the subject, together with the depend­
ence which the commercial dairy interests are placing on the col­
leges for men properly trained to meet the demands of every day 
business, makes it incumbent on us to so arrange our course so as 
to meet creditably the increasing responsibility and demand. 
Eckles.-Discussed the course at Missouri. 
Dea11.-Discussed the courses at Guelph. 
Lee.--Is it a good plan to require students to fill out blanks? 
Our students claim they lose too much time on details. 
Van Norman:-The wise use of blanks serves two purposes; 
to call the student's attention to the details he should see, and 
train him in accuracy of observation; second, as to evidence the in­
structor that the student has seen and done various details which 
it is impossible for the instructor to watch. 
Some one man being responsible for those details on which 
quality of product depends, from intake to packed tub. Thus he 
better learns the relation of one operation to another and of cause, 
to effect. 
The making of a correct record of what was done, whether 
right or wrong, has a training value in itself. Records should 
include only the important observations. 
Van Norman.-I lay a good deal of stress on training. Should 
only include in record important things. Teach them that there 
is a cause for everything. 
Webster.-What is the right proportion between practical and 
class room work in the short course? 
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L e e . - I n  o u r  w o r k  w e  g i v e  a b o u t  o n e - t h i r d  t i m e  t o  l e c t u r e s  
i n c l u d i n g  q u e s t i o n s  o n  p r e v i o u s  d a y ' s  w o r k  a n d  t w o - t h i r d s  o f  t i m e  
i n  l a b o r a t o r y .  
W e b s t e r . - I  b e l i e v e  w e  a r e  g o i n g  a l l  w r o n g  i n  t h i s  m a t t e r .  
W e  g i v e  t o o  m u c h  c l a s s  r o o m  w o r k  a n d  n o t  e n o u g h  p r a c t i c a l .  
M a k e  t h e  l a b o r a t o r y  c o v e r  6  o r  8  h o u r s  p e r  d a y  f o r  o n e  h o u r  c l a s s  
r o o m .  I  b e l i v e  t h a t  n i n e - t e n t h s  o f  t h e  s h o r t  c o u r s e  w o r k  s h o u l d  
b e  p r a c t i c e .  I t  i s  l i k e  a  f a r m e r s  i n s t i t u t e .  Y o u  c a n  t a l k  t o  t h e  
f a r m e r s  a n  h o u r  o r  t w o ,  b u t  i t  d o e s n ' t  d o  m u c h  g o o d .  T a k e  t h e m  
o u t  i n t o  t h e  f i e l d  w h e r e  t h e y  c a n  s e e ,  t h r o u g h  o b j e c t  l e s s o n s ,  a n d  
y o u  a r e  g o i n g  t o  h e l p  t h e m .  I  b e l i e v e  i f  I  w a s  g o i n g  t o  t a k e  a  
g r e e n  m a n  i n t o  t h e  c r e a m e r y  I  w o u l d  t a k e  a  m a n  w h o  h a d n ' t  b e e n  
t o  d a i r y  s c h o o l  a t  a l l  a n d  h a d n ' t  g o t t e n  a  c o n f u s i o n  o f  i d e a s ,  
a n d  s t a r t  h i m  i n  o n e  s t e p  a t  a  t i m e .  I n  t h e  f o u r  y e a r s  c o u r s e  w e  
h a v e  a  d i f f e r e n t  p r o p o s i t i o n .  W e  c a n  b e g i n  w i t h  t h e s e  s t u d e n t s  
w i t h  t h e  s c i e n t i f i c  w o r k  b e c a u s e  t h e y  h a v e  h a d  t h e  p r e p a r a t i o n ,  
b u t  e v e n  t h e n  t h e y  s h o u l d  h a v e  t h e  p r a c t i c a l  a n d  s p e c i a l  w o r k .  
E v e r y  t e a c h e r  i n  t h e  d a i r y  s c h o o l  s h o u l d  h a v e  3  o r  4  y e a r s  o f  
p r a c t i c a l  e x p e r i e n c e  i n  t h e  s u b j e c t  h e  i s  t o  t e a c h .  
L a n e . - I n  r a t i n g  a  l a r g e  n u m b e r  o f  e x a m i n a t i o n s  r e c e n t l y  o f  
a p p l i c a n t s  f o r  p o s i t i o n s  i n  t h e  D a i r y  D i v i s i o n ,  i t  w a s  s h o w n  v e r y  
s t r i k i n g l y  t h a t  C o l l e g e  g r a d u a t e s  h a d  a  g r e a t  a d v a n t a g e .  T h e y  
s e e m e d  t o  c o m p r e h e n d  t h e  q u e s t i o n s  a n d  m a k e  a  g o o d  s h o w i n g  a l l  
t h e  w a y  t h r o u g h .  G r a d u a t e s  o f  d a i r y  s c h o o l s  w h o  h a d n ' t  h a d  a  
g o o d  g e n e r a l  e d u c a t i o n  u s u a l l y  m a d e  a  p o o r  s h o w i n g .  W h i l e  a  
s h o r t  c o u r s e  i s  b e t t e r  t h a n  n o n e  a  g o o d  g e n e r a l  e d u c a t i o n  i s  v e r y  
i m p o r t a n t  i f  m e n  a r e  t o  f i l l  i m p o r t a n t  p o s i t i o n s  i n  d a i r y i n g .  
H u n z i k e r . - D i s c u s s e d  c o u r s e s  a t  P u r d u e .  
F r a s e ' 1 ' . - I f  w e  a r e  g o i n g  t o  k e e p  a g r i c u l t u r a l  s t u d e n t s  t h e y  
m u s t  h a v e  s o m e  a g r i c u l t u r e  b e f o r e  t h e  j u n i o r  y e a r .  I t  i s  a  g r e a t  
m i s t a k e  t o  p u t  d a i r y i n g  o f f  u n t i l  t h e  e n d  o f  t h e  c o u r s e .  
V a n  N o r m a n . - I  b e l i e v e  t h e  b i g  t h i n g  i s  t h e  h o w .  A t  t h e  s a m e  
t i m e  t h e  s t u d e n t  s h o u l d  h a v e  s o m e t h i n g  o f  t h e  w h y .  O u r  t i m e  
h a s  b e e n  d i v i d e d  s o  t h a t  h a l f  t o  t h r e e - f o u r t h s  i s  g i v e n  t o  p r a c t i c a l  
w o r k .  S t u d e n t s  s h o u l d  b e  t a u g h t  t o  a r r a n g e  t h e i r  w o r k  s o  t h a t  
i t  c a n  b e  d o n e  e x p e d i t i o u s l y .  
W e b s t e r .  - T h e  p o i n t  I  w i s h  t o  b r i n g  o u t  i s  n o t  o n l y  t o  t e a c h  
t h e m  b u t  s h o w  t h e m  t h e  a p p l i c a t i o n  a t  t h e  s a m e  t i m e .  W e  h a v e  
t o  g e t  d o w n  t o  t h e  i d e a  t h a t  w e  m u s t  t r a i n  t h e m  t h r o u g h  t h e  
e y e  f i r s t ,  t h e n  t h r o u g h  t h e  m i n d .  S o m e t i m e s  i t  i s  b e t t e r  f o r  t h e m  
t o  m a k e  a  l o t  o f  m i s t a k e s ,  t h e n  s h o w  t h e m  t h e  w h y .  
G u t h r r i e . - I s  a  c o u r s e  o f  4  o r  5  w e e k s  l o n g  e n o u g h  f o r  a  m a n  
w h o  h a s n ' t  h a d  a n y  d a i r y i n g ?  
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Webster.-No. 
Van Norman. -We should take pains to rid the short course 
student of his exaggerated idea of his own knowledge and ability. 
Send him out with a manifest willingness to learn from his employ­
er while using what he already knows, to increase his efficiency. 
T'rueman.-How much should we attempt to cover in a short 
course? City Milk Supply for instance ? Shall we take up feeds, 
refrigeration, milk, cream, butter, cheese, cattle, etc. ? 
Skinner.- How are we to give the requisite amount of science 
along with dairying in a short course? 
Webster. - I don't think that is entirely settled. 
Van N01:man. - Some of this work should be given in the 
country school and high school. 
Webster.-The object of a college education should be to de­
velop a scientific man. 
Adjourned until 8 a. m. Thursday. 
J ULY 19- MORNING. 
Meeting called to order at 8 o'clock by Chairman Fraser. 
Professor Fraser stated that we do not eat enough cheese in this 
country. We use it as a condiment rather than a food. . The ques­
tion as to how we can increase the consumption could be profitably 
taken up. Dr. Charles Thorn, Mycologist of the Department of 
Agriculture, was asked to open the discussion on "Soft Cheeses." 
Soft Cheese Problems 
CHARLES r:l'HOM 

Dairy Division, Washington, D. C. 

The work upon soft cheese problems in the United States is 
being done at Storrs, Connecticut. It is organized as a coopera­
tive investigation between the Storrs Agricultural Experiment 
Station and the Dairy Division of the Bureau of Animal Industry. 
The work done hitherto has been principally upon cheese of the 
Camembert type but t,he problems of other ripened varieties of 
fancy cheese have been studied parallel with these. The results 
so far published are found in Bulletin 71., of the Bureau of Animal 
Industry (Bulletin 35, Storrs Experimental Station) and Bulletin 
82, of the Bureau of Animal Industry. The publication of a bul­
letin upon the practical problems of the making of this variety of 
cheese is contemplated in the near future. The measure of suc­
cess obtained justifies the belief that Camembert cheese making 
may be successfully undertaken upon a commercial basis in the 
United States at no distant day although we advise caution to those 
wishing t<:> begin such work at present. 
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If we construe our topic freely and include with the true soft
cheeses the fancy varieties of harder cheese such as Stilton, Ro­quefort and Gorgonzola, we may divide the whole class into twogroups: (1) the cheeses eaten unripe; (2) the ripened cheeses. To
the unripened group belong "Cottage" cheese and its related varie­
ties going under all sorts of names but commonly designated in
_the American market under various modifications of the names
"Neufchatel" and cream. The second group may be again con­
sidered in two sections-(a) the bacterial cheeses such as Limburg­
er, brick, d'Isigny, etc., and (b) the mold-ripened cheeses in which
we find two types of ripening which are represented in the Amer­ican market respectively by Camembert and Roquefort cheeses
imported from France. Other varieties associated with these areless known though found in some of our large markets. Of these
Brie is closely related to Camembert and Stilton and Gorgonzola
resemble Roquefort in many particulars.
We have confined our work almost entirely to the the mold­
ripened cheeses for several reasons. In selecting types for in­
troduction out of some three hundred described varieties, we have
sought to work only with those whose real merits as indicated by
their quality, by the demand of the market both here and in Eu­
rope, and by their price, promise substantial benefits from their
manufacture. The two varieties that commend themselves at
once from these tests are Camembert and Roquefort. Both of
these varieties have an established market in America; both standfar above other cheeses in their own home market in France;
their prices as imported point to advantages to both consumer andproducer from their manufacture here.
The general result of our work upon Camembert has alreadybeen noticed. We are confronted by the exceedingly difficult prob­lem of adjusting an industry originating under very different
climatic conditions from ours, to our American environment.This is further complicated by the necessity of the introdution
and proper balancing of two or more micro-organisms necessary to
the ripening of the cheese but not found native in our factories.
The biology of these organisms is almost unknown to the
makers who follow the experience of generations without know­ing why, with results satisfactory enough only so long as condi­
tions remain the same. We have been compelled therefore to
solve by experiment here questions which do not occur to the
maker in France while we seek in purely scientific studies theprinciples which will make these processes intelligible. It is need­
less to say that our data are still incomplete though much work 
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has been done and many results of practical value have been ob­
tained. 
Roquefort cheese however is a sheep's milk cheese. This is 
perhaps the best known and most highly prized of all varieties of 
cheese. But the American dairyman will not milk sheep for 
cheese purposes,- the introduction of the making of the true 
Roquefort cheese is therefore impracticable. In the best English 
Stilton and Italian Gorgonzola cheeses however we find products 
but little inferior to Roquefort and even eaten by many in pref-er­
ence to it. Both are made from cow's milk. Both are ripened by 
the agency of the same mold as Roquefort. There is every reason 
to believe that we will find it possible to develop methods which 
will produce equally good cheese here upon the same general lines 
as these three choice varieties without perhaps exactly duplicat­
ing any one ~f them. Experiments for this purpose have already 
produced some excellent results but have not yet reached a prac­
tica 1 basis. 
The importance of our problem from the commercial stand­
point is readily seen by the examination of the information shown 
in the following table, as compiled from various markets. 
TABLE 1. THE CHEESE MARKET 
I Yield of ' Marl{et- I Retail "d""
cheese per per lb.Hard cheeses Milk Ripening able100 lbs. period
milk Europe l ~. S. 
IEnglish cheddar . .. ... Whole milk 9-11 6- 12 mo. 6 mo. or $0 .22-W . . ... ... 
(best) more 

Canadian or Americ­
an cheddar .......... Whole milk 9- 11 3- 12 mo. Months 0.15* 0.14- 18 

Edam. .. ............... Low fat 8- 11 Long period Very long 0 . 15-24 0.33 

Swiss... ..... ....... ... Low fat 8- 11 Long period Very long 0.24- 28 0 .26-35 

P armesan ........ ..... Low fat 8- 11 2- 3 years Very long 0.. 32 

SOFT OR FANCY 

CHEESES 

Camembert· ........... 3 .5-~,* fat 12- 15 4 weeks 10 days 0 .26-36 .50-70 
Gorgonzola............ Who emilk 9-11 4 months [-2 mo. 0.23-4 .45 
Stilton (best) ......... Whole milk 8-10 3-£ months 2mo· ( ?) .45-60 
American " Neufchat- Mostly . 1100r in 
el" &cream.......... fat 12- 14 ( ?) eaten fresh F e w days °25:~1 .20-£0 

*London, October, 1905. 
A casual inspection of these prices shows that the cheapest 
cheese in any standard market quoted is American or Canadian 
cheddar which rigidly demands the best grade of whole milk and 
has a long ripening period and a long market period. The best 
English cheddar sells in the same market at a much higher price 
which is attributed by the dealers to differences in quality. In 
the ,English market Edam ranks with American cheese in price 
whereas in America it brings a much higher price (by no means 
5 2  
j u s t i f i e d  b y  i t s  q u a l i t y ) .  S w i s s  c h e e s e  o n  t h e  o t h e r  h a n d  r a n k s  i n  
t h e  E n g l i s h  m a r k e t  a s  t h e  e q u a l  o f  t h e  E n g l i s h  c h e d d a r s .  I t n e e d s  
n o  a r g u m e n t  t o  s h o w  t h a t  A m e r i c a n  c h e d d a r  a t  1 5  c e n t s  p e r  p o u n d  
i n  L o n d o n  m e a n s  l e s s  t h a n  $ 1 . 0 0  p e r  1 0 0  I b s .  o f  m i l k  t o  t h e  f a r m ­
e r  w i t h  l i t t l e  p r o f i t  t o  a n y b o d y  a n d  c o m m o n l y  n o t  m u c h  e n j o y m e n t  
t o  t h e  c o n s u m e r .  I n  c o n t r a s t  t o  t h i s  w e  h a v e  t h e  2 0  0 / 0  l a r g e r  y i e l d  
f r o m  t h e  m a k i n g  o f  C a m e m b e r t ,  a  s i n g l e  m o n t h  f o r  a  r i p e n i n g  
p e r i o d  a n d  t h e  h i g h e s t  p r i c e  a l t h o u g h  i t  b r i n g s  w i t h  i t  t h e  n e c e s ­
s i t y  o f  i m m e d i a t e  c o n s u m p t i o n  w i t h  s o m e  a t t e n d a n t  l o s s .  T h e  
l o w e s t  p r i c e s  f o r  t h i s  k i n d  o f  c h e e s e  i n  t h e  m a r k e t s  o f  F r a n c e  a r e  
a  l a r g e r  r e t u r n  u p o n  t h e  m i l k  r e q u i r e d  t h a n  i s  d e r i v e d  f r o m  a n y  
o t h e r  r i p e n e d  c h e e s e .  S i m i l a r l y  S t i l t o n  a t  i t s ' b e s t  b r i n g s  a  r e t u r n  
g r e a t e r  t h a n  s h i p p i n g  m i l k  a s  m i l k  t o  t h e  c i t y  m a r k e t  d u r i n g  t h e  
s e a s o n  f o r  c h e e s e - m a k i n g .  P r a c t i c a l l y  n o n e  o f  t h e  h a r d  c h e e s e s  
a r e  m a d e  i n  F r a n c e  a n d  c o m p a r a t i v e l y  f e w  i n  G e r m a n y  s i n c e  t h e  
r e t u r n  i s  g r e a t e r  f r o m  t h e  s o f t  v a r i e t i e s .  T h e  A m e r i c a n  b r a n d s  
o f  s o - c a l l e d  " N e u f c h a t e l "  a n d  " c r e a m "  r a n g e  i n  r e t a i l  p r i c e · f r o m  
2 0  c e n t s  p e r  p o u n d  f o r  t h e  p o o r e s t  c h e e s e  m a d e  f r o m  s e p a r a t e d  
m i l k  t o  5 0 ,  6 0 ,  7 5  c e n t s  o r  m o r e  f o r  c h o i c e  t a s t e f u l l y  p u t  u p  b r a n d s  
w h i c h  a r e  n o t  s k i m m e d  m u c h ,  a n d  t h e y  a r e  s o l d  i n  l a r g e  q u a n ­
t i t i e s .  
A l l  o f  t h i s  m e r e l y  g o e s  t o  e m p h a s i z e  t h a t  p e o p l e  b u y  p a r t i c u ­
l a r  b r a n d s  o f  c h e e s e  b e c a u s e  t h e y  l i k e  t h e m ,  n o t  b e c a u s e  t h e y  t h i n k  
t h e y  a r e  g e t t i n g  t h e  l a r g e s t  a m o u n t  o f  a c t u a l  f o o d - v a l u e  f o r  t h e  
s m a l l e s t  p r i c e .  I f  t h e y  d i d  t h a t  t h e y  w o u l d  b u y  n o t h i n g  b u t  
A m e r i c a n  c h e d d a r  w h i l e  t h e  f a n c y  p o t t e d  k i n d s  a n d  d a i n t i l y  p r e ­
p a r e d  j a r s  f i g u r i n g  u p  t o  7 5  c e n t s  o r  m o r e  p e r  p o u n d  w o u l d  n o t  
s e l l  a t  a l l .  W i t h  t h e i r  p r i c e  a n y w h e r e  w i t h i n  r e a s o n  a n d  s o m e ­
t i m e s  c l e a r  o u t  o f  r e a s o n ,  r e a l l y  d e s i r a b l e  o r  t a s t i l y  g o t t e n - u p  
b r a n d s  o f  c h e e s e  s e e m  t o  c o m m a n d  a  s t e a d y  m a r k e t .  T h e r e  i s  
l i t t l e  a r g u m e n t  f o r  t h e  p r o d u c t i o n  o f  a n y  b u t  t h e  r e a l l y  g o o d  
g r a d e s  o f  s o f t  c h e e s e  s i n c e  t h e  o t h e r s  y i e l d  n e i t h e r  p r o f i t  t o  t h e  
m a k e r  n o r  p l e a s u r e  t o  t h e  c o n s u m e r .  T h e  i n t r o d u c t i o n  h o w e v e r  
o f  s o m e  o f  t h e s e  e x c e l l e n t  v a r i e t i e s  o f  s u c h  c h e e s e  w h i c h  g i v e  t h e  
c o n s u m e r  a  p r o d u c t  o f  d e l i c a t e  f l a v o r  a n d  y i e l d  a  d e c e n t  r e t u r n  t o  
t h e  p r o d u c e r  o f  m i l k  i s  e x c e e d i n g l y  d e s i r a b l e .  
D I S C U S S I O N : ­
V a n  N o r m a n . - D o  y o u  t h i n k  t h e  S t i l t o n  c h e e s e s  w o u l d  m a k e  
a  p r o f i t a b l e  i n d u s t r y  i n  t h i s  c o u n t r y ?  
T h o m .  - Y e s .  T h e r e  i s  a  l a r g e  a m o u n t  o f  p o o r  S t i l t o n  i m - '  
p o r t e d  a n d  I  b e l i e v e  i t  w o u l d  b e  p r a c t i c a l  f o r  u s  t o  m a k e  i t .  
b e l i e v e  t h o u g h  i t  w o u l d  b e  m o s t  p r o f i t a b l e  t o  m a k e  a  n e w  c h e e s e ,  a  
c h e e s e  p e r h a p s  b e t w e e n  t h e  S t i l t o n  a n d  G o r g o n z o l a .  
I  
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H71nzike'r. --How many pounds of Camembert cheese can be 
made from 100 pounds of whole milk? 
Tlzom.-12 to 15 pounds or 20-30 cheeses; varies with milk. 
Eckles.-How long does it take to get it ready for market? 
Thom.-4 to 6 weeks to get it fully ripe. It is sent to market 
earlier. Probably 3 to 4 weeks would be the average. 
Dean.-What ternperature ? 
Thom.-52° to 56°. 
Dean. -Why cannot they be handled in summer? 
Thom.-Too warm. Decay follows ripening too quickly in 
hot weather. 
Dean.-Is mold developed on or in the cheese? 
Thom. - On the cheese, no spores are produced in the cheese. 
Dean.-Is it the same mold in Stilton, Roquefort and Gorgon­
zola? 
Thom.-I believe it is. 
Dean.-What stage would you put mold in Roquefort? 
Thom. - In the curd. Best to make pure cultures and be sure 
of what you have when inoculating. 
Dean.-Old country cheese makers are working by rule of 
thumb. I am glad the Department has taken up this subject in a 
scientific way. 
Eckles.-There is no doubt in my mind that there would be a 
good demand in this country if a high class cheese was produced. 
"I was impressed when I was abroad of the use of cheese as a 
food in foreign countries. The cheeses made out of skim milk are 
good food and cheap. This with rye bread makes a fairly good 
diet for the poor people. When ripened for two weeks many of 
these soft cheeses are very digestible. Digestibility of soft cheeses 
varies from 80% to 98%. Roquefort and Camembert run over 
90%. Great variety of cheeses in Europe at all prices. Can buy 
cheap skim milk cheese or as high quality as you want." 
Frase1'.-How are we going to develop an appetite for this 
cheese in this country? 
Eckles.-Those who have been abroad and have gotten the 
appetite will have to introduce the cheese. 
Mr. Guthrie of Ohio was introduced to speak on the subject, 
"How to Reach the Farmer" 
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R e a c h i n g  t h e  F a r m e r  
E .  S .  G U T H R I E  
U n i v e r s i t y  o f  O h i o ,  C o l u m b u s ,  O h i o .  
M y  w o r k  l a s t  f a l l  a n d  s p r i n g  w a s  o f  t h e  n a t u r e  o f  c o l l e g e  e x ­
t e n s i o n  w o r k .  M o s t  o f  m y  t i m e  w a s  s p e n t  a m o n g  t h e  f a r m e r s  i n  
t r y i n g  t o  s h o w  t h e m  t h a t  t h e y  s h o u l d  w e e d  o u t  t h e i r  p o o r  c o w s  
a n d  t h a t  w i t h o u t  t h e  B a b c o k  t e s t  a n d  t h e  s c a l e s  t h e y  k n o w  b u t  
l i t t l e .  I n  t e l l i n g  y o u  o f  m y  e x p e r i e n c e  a n d  o f  s o m e  o f  t h e  m e t h o d s  
w h i c h  I  i n t e n d  t o  f o l l o w ,  I  w a n t  t o  r e a p  t h e  b e n e f i t  b y  y o u r  c r i t i ­
c i s m ,  f o r  m o s t  o f  y o u  h a v e  h a d  m o r e  e x p e r i e n c e  t h a n  1 .  
M y  a i m  i s  t o  h e l p  t h e  f a r m e r  a l o n g  t h e  v a r i o u s  d a i r y  l i n e s ,  
s u c h  a s  f e e d i n g ,  s e l e c t i o n  o f  c o w s ,  c a r e  o f  m i l k ,  e t c .  U s u a l l y  I  g o  
i n t o  a  t e r r i t o r y  w h e r e  t h e r e  i s  t r o u b l e  i n  t h e  t e s t ,  a l t h o u g h  t h i s  
i s  n o t  a l w a y s  t h e  c a s e .  I  h a v e  2 0 0  l i t t l e  b o t t l e s  w h i c h  h o l d  a b o u t  
t h r e e  t e s t  s a m p l e s  a n d  I  s e n d  t h e s e  t o  t h e  p a t r o n s  w i t h  d i r e c t i o n s  
o f  h o w  t o  t a k e  t h e  s a m p l e s ,  t o g e t h e r  w i t h  a  s t a t e m e n t  o f  t h e  
o b j e c t  o f  m y  v i s i t .  I  a l w a y s  f o l l o w  t h e  t e s t  o f  o n e  h e r d  w h i c h  i s  
k n o w n  b y  m o s t  o f  t h e  p a t r o n s ,  f o r  t h r e e  o r  f o u r  d a y s ,  a n d  t h e n  
a t  t h e  e n d  o f  t h e  w e e k  i n  t h e  d a i r y  m e e t i n g  I  u s e  t h e  r e s u l t s  o f  
t h i s  h e r d  t e s t  i n  c h a r t  f o r m  t o  s h o w  t h e  v a r i a t i o n  i n  t e s t  a n d  
w e i g h t  o f  m i l k .  T h e s e  c h a r t s  g e n e r a l l y  p u t  t h e  v a r i a t i o n  p r o b l e m  
i n  a  d i f f e r e n t  l i g h t  a n d  t h e n  t h e  f a r m e r  b e g i n s  t o  r e a l i z e  t h a t  t h e r e  
w a s  a  c h a n c e  f o r  h i m  t o  b e  i n  t h e  w r o n g .  S o  I  a c c o m p l i s h  t w o  
e n d s ;  1 s t ,  s e t t l i n g  t h e  t e s t  t r o u b l e  a n d  2 n d ,  a r o u s i n g  i n t e r e s t  i n  
s e l e c t i o n  o f  c o w s  b y  t e s t i n g  e a c h  o n e .  
T h e  m o s t  d i f f i c u l t  p r o p o s i t i o n  i s  t o  a p p r o a c h  t h e  d a i r y m a n  o n  
t h e  c a r e  o f  h i s  m i l k .  B y  h e l p i n g  h i m  i n  t h e  s e l e c t i o n  o f  a  h e r d  
a n d  i t s  c a r e  y o u  a r e  a b l e  t o  g e t  o n ·  t h e  g o o d  s i d e  o f  h i m  a n d  t h e n  
y o u  c a n  s a y  s o m e t h i n g  a b o u t  s a n i t a r y  c o n d i t i o n s .  
B y  t e s t i n g  t h e  c o w s  o n l y  o n c e ,  a s  I  d o  w h e n  I  g o  i n t o  a  c o m ­
m u n i t y ,  v e r y  l i t t l e  c a n  b e  d o n e  s o  f a r  a s  r e a l  t e s t i n g  i s  c o n c e r n e d .  
T h e  m a i n  t h i n g  i s  t o  a r o u s e  e n o u g h  i n t e r e s t  t o  g e t  a  c r o w d  a t  t h e  
m e e t i n g .  N e v e r t h e l e s s  t h i s  i s  n o t  e n o u g h  f o r  u n l e s s  s o m e  o n e  
p u s h e s  t h e  t e s t i n g  w o r k ,  t h e  w h o l e  t h i n g  i s  l i k e l y  t o  d i e  w h e n  
y o u  l e a v e .  A t  o n e  p l a c e  t h e  s k i m m i n g  s t a t i o n  o p e r a t o r  t o l d  m e  
t h a t  h e  k n e w  o f  t h r e e  m e n  w h o  w o u l d  s t a r t  a n i m a l  t e s t s  i f  s o m e  
o n e  w o u l d  t a k e  t h e  i n i t i a t i v e  s o  h e  p r o p o s e d  t o  g e t  s o m e  b o t t l e s  a n d  
s c a l e s  a n d  h a v e  t h e s e  m e n  w e i g h  a n d  s a m p l e  e a c h  m i l k i n g  f o r  a  
w e e k ,  s i x  o r  s e v e n  t i m e s  i n  a  y e a r .  A  s k i m m i n g  s t a t i o n  o p e r a t o r  
o r  c r e a m e r y n i a n  w h o  w i l l  d o  t h i s  a n d  t h u s  i n t e n s i f y  d a i r y i n g  i n  
t h e  c o m m u n i t y  i s  a  v a l u a b l e  m a n .  I t  s e e m s  t o  m e  t h a t  t h i s  i s  o n e  
o f  t h e  m o s t  p r a c t i c a b l e  w a y s  t o  h e l p  t h e  f a r m e r  f o r  h e  n e e d s  s o m e  
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one to keep the ball rolling. And from the standpoint of the 
creamery or milk firm nothing can help them more in their supply. , 
It is my intention to have a leaflet in the hands of each 
patron where I visit as soon as I get the material in shape. This 
leaflet will contain rations made up of different feeds, so that 
when a dairyman wishes to use a new feed he can see how the 
other fellow feeds it. I shall choose rations which are being fed 
not only to large herds but small ones. In every case I shall give 
the results of the herd and a criticism of the ration. The selec­
tion problem will be considered briefly and, lastly, the care of 
milk. The object of the leaflet is simply to serve the purpose of 
notes, for you never see anyone taking notes at the meetings. 
Mr. Hopper was called upon to state what was being done in 
Illinois, in the way of testing dairy Cows. 
Testing Dairy Herds 
HERBERT A. HOPPER 
Instructor in Dairy Husbandry, University of Illinois, Urbana, Ill. 
In order to impress upon the owners of dairy cattle in Illinois 
the importance of knowing the productive capacity of each cow, 
this station has been testing herds at various points throughout 
the state. The inferior quality of much of the stock used for 
milk production had long been known but it was thought that an 
actual demonstration of the fact upon the farms where these herds 
are kept would be helpful in inaugurating a movement toward 
better cows. Herds were selected in various creamery and con­
densory districts and the work pushed vigorously. The intention 
at the outset was to secure a record of the annual production of 
each cow in the herd, but there are so many disturbing influences 
such as the selling of cows and the practice of allowing the calves 
to suck their dams, that many animals were dropped out. However, 
of the twenty-nine differenb herds tested for longer or shorter peri­
ods, eighteen herds including 221 cows have completed a year's 
record. In order to make the data as reli.able as possible, the 
herds were selected with reference to the standing of their owners 
in their respective communities. By enlisting the interest of the 
butter-makers and condensory superintendents it was easy to lo­
cate the best producers. 
When it was decided to test a particular herd the owner was 
furnished a circular spring balance, sample bottles, milk record 
sheets and preservative tablets and instructed how to use them. 
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Testing the herds involved no expense to the owner except the
slight labor of weighing and recording the milk a:p.d taking com­
posite samples from each cow for 8even days, every ninth week.
The owners were notified by mail when to take samples and this
was so arranged that the samplas from the herds in a given local­
ity would be ready for testing at the same time. These were usu­
ally tested at a central point such as a creamery or condensory.By arranging the places visited in a circuit they were reached
with as little expense as possible. After testing the samples at agiven place, the herds were visited and notes made on conditionsfound upon each farm. At all times suggestions were freely made
and bad practices condemned, the thought being to set in motion
plans which wouln improve not only the productive capacity of theherd and its general management but also the sanitary conditions
surrounding the milk until it leaves the farm. The general inter­
est taken in the work and the improvements made in response to
suggestions have been highly gratifying. With two exceptions the
owners consented to weigh their milk continuously and carried
out the undertaking satisfactorily. When the actual amount of
milk is known as was the case in this work it has been shown that
with composite samples taken every ninth week the annual pro­
duction of butter fat of each cow can be determined within 50/0 of
the actual amount. Recognizing this fact and the" precautions
taken in selecting reliable herd owner's, the figures obtained are
considered valuable.
In the 'brief space allowed only a few of the more conspicuousfeatures can be given attention. Those who desire a full account
of the first year's work should secure a copy of Circular No. 102
of tlte Illinois Agricultural Experiment Station in which the va­
rious herds are discussed in detail. It will suffice at this time to
call attention to a few herds in particular and the results as a
whole , In many ways herd No. 3 is the most interesting and
teaches a valuable lesson. After weighing the milk from each
cow in his herd for two months and testing the same twice, the
owner became convinced of their inferior quality and sold seven
of the poorest for $160.00, shortly afterward purchasing a regis­
tered cow for $150.00. This was heroic action and when ques­
tioned as to his conduct, he said, "I did not know my cows were
so poor; I cannot produce milk with them as cheaply as I should."
Pointing to the milk scales that had been furnished him he added:
"I would not take one hundred donars for them; they have been
worth that to me." Previous to this he had been fairly careful 
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in his general farm operations but had completely overlooked the 
great differences existing between the members of his herd. 
Realizing that common or nondescript cows such as he had been 
usi.ng were undesirable, he began to go beyond the boundaries of 
his own neighborhood searching for grade cows of the dairy 
breeds. Some registered animals were also purchased at differ­
ent times. It will be interesting to compare the original herd 
with the animals obtained later but as the original animals were 
disposed of so soon, an annual record was not obtained from them. 
However, weekly records for the two lots for about the same time 
of year and stage of lactation are available and afford an interest­
ing comparison. The average weekly production of the original 
animals disposed of was 113.24 pounds of milk containing 4.88 
pounds of butter fat . On the other hand the weekly production 
of those substituted for them was 224.14 pounds of milk contain­
ing 8.21 pounds of butter fat. Here there is a difference of ap­
proximately one hundred percent in favor of the latter. In other 
words the cows purchased to replace the seven original animals 
sold are capable of producing twice as much milk and butter fat. 
Their yearly records average 8056.78 pounds of milk and 275.78 
pounds of butter fat. The best cow yielded for the year 9454.3 
pounds of milk containing 324.08 pounds of butter fat. Note the 
difference between the- original and the resulting herd and bear in 
mind that the transformation is largely the result of the applica­
tion of the Babcock tests and the scales. It certainly opens our 
eyes to possibilities. 
Herd No.7 is worthy of special mention as it also shows the 
great importance of testing. The owner was induced to test his 
herd only after considerable persuasion and the taking of samples 
and weighing became so arduous that the work was discontined 
at the end of the year. This herd of ten cows contained several 
that were unprofitable and only one that was decidedly profitable. 
A record was kept of the approximate amounts and values of the 
foods consumed by this herd from which it is found that the av­
erage cost of food was about $35.00 per cow per year. On this 
basis estimating the value of the butter fat at 25 cents per pound, 
two cows were kept at a loss of $2.76 and $.86 respectively. One 
paid her owner a profit of $.05 while the others paid a profit of 
$2.15 and $3.88 respectively. The value of the butter fat fl'om 
the whole herd was $431.20, the cost for food $350.00 leaving a 
total profit for the year's work of $81. 20 on the whole herd or 
$8.12 per cow. Omitting the best cow the profit per cow was only 
$5.02 while if they had all been as good as the best one the profit 
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o n  t h e  h e r d  w o u l d  h a v e  b e e n  $ 3 6 0 . 0 0 .  I f i n  s o m e  m y s t e r i o u s  w a y  
t h e  o w n e r  h a d  b e e n  a b l e  t o  d i s p o s e  o f  t h e  f i v e  p o o r e s t  c o w s  r e ­
t a i n i n g  t h e  f i v e  b e s t  o n e s  h i s  t o t a l  p r o f i t  w o u l d  h a v e  b e e n  $ 7 8 . 7 4  
a s  a g a i n s t  $ 8 1 . 2 0  f o r  t h e  t e n .  H i s  p r o f i t  p e r  c o w  w o u l d  h a v e  b e e n  
$ 1 5 . 7 4  o r  a  g a i n  o f  $ 7 . 6 2  p e r ·  c o w  o v e r  k e e p i n g  t h e  w h o l e  h e r d .  
T h u s  i t  i s  t h a t  t h e  g r e a t  i m p o r t a n c e  o f  t e s t i n g  i n d i v i d u a l s  i s  
b r o u g h t  o u t  a n d  f o r c i b l y  p r e s e n t e d  t o  t h e  f a r m e r s .  W h e n  c o n d i ­
t i o n s  s u c h  a s  j u s t  m e n t i o n e d  a r e  p o i n t e d  o u t  i n  t h e i r  o w n  h e r d s ,  
t h e y  u s u a h y  g i v e  h e e d  a s  i t  h a s  a  d e c i d e d  f i n a n c i a l  s i g n i f i c a n c e .  
I n  h e r d  N o .  2 4 ,  t h e  b e s t  o n e  s o  f a r  r e p o r t e d ,  t h e  b e s t  c o w  p r o ­
d u c e d  6 9 1 1 . 4  p o u n d s  o f  m i l k  c o n t a i n i n g  4 7 7 . 3  p o u n d s  o f  b u t t e r  f a t  
w h i l e  t h e  p o o r e s t  i n  t h e  h e r d  y i e l d e d  o n l y  3 4 7 7 . 6  p o u n d s  o f  m i l k  
c o n t a i n i n g  1 6 1 . 4 6  p o u n d s  o f  b u t t e r  f a t .  T h e  a v e r a g e  a n n u a l  b u t t e r  
f a t  y i e l d  f o r  t h e  h e r d  w a s  3 5 0 . 1 7  p o u n d s .  T h e  p o o r e s t  h e r d  N o .  
2 3  h a s  a n  a v e r a g e  a n n u a l  b u t t e r  f a t  p r o d u c t i o n  o f  b u t  1 4 2 . 0 5  
p o u n d s ,  t h e  b e s t  c o w  y i e l d i n g .  2 1 5 . 5 5  p o u n d s ,  t h c  p o o r e s t  o n l y  
7 8 . 3 4  p o u n d s  i n  a  y e a r .  T h e  t e n  b e s t  c o w s  r e p o r t e d  a v e r a g e d  
3 8 8 . 7 5  p o u n d s  o f  f a t  p e r  y e a r ,  w h i l e  t h e  t e n  p o o r e s t  a v e r a g e d  o n l y  
1 0 9 . 4 2  p o u n d s ,  t h e  a v e r a g e  f o r  t h e  e i g h t e e n  h e r d s  b e i n g  2 2 6 . 6 2  
p o u n d s .  
T h e  o n e  f e a t u r e  u p o n  w h i c h  g r e a t  e m p h a s i s  h a s  b e e n  p u t  i s  
t h e  i m p o r t a n c e  o f  p u r e  b r e d  d a i r y  s i r e s  i n  r a i s i n g  t h e  p r o d u c t i o n  
o f  t h e  h e r d s  a n d  e v e r y  o p p o r t u n i t y  h a s  b e e n  t a k e n  t o  i n d u c e  
d a i r y m e n  t o  s e c u r e  b e t t e r  b l o o d  i n  t h i s  w a y .  T h e  d i f f e r e n c e  b e ­
t w e e n  t h e  a v e r a g e  p r o d u c t i o n  o f  t h e  p o o r e s t  h e r d  a n d  t h e  a v e r ­
a g e  o f  t h e s e  e i g h t e e n  h e r d s  i s  t h e  d i f f e r e n c e  b e t w e e n  2 2 6 . 6 2  p o u n d s  
a n d  l 4 2 . 0 5  p o u n d s  o r  8 - 1 . 5 7  p o n n d s .  T h e  q u e s t i o n  t h e n  a r o s e  a s  
t o  t h e  p r o d u c t i o n  o f  t h e  v a r i o u s  h e r d s  r e l a t i v e  t o  t h e  p r e s e n c e  o r  
a b s e n c e  o f  " g r a d i n g  u p . "  U n d e r  t h e  h e a d i n g  " N o  g r a d i n g "  w e r e  
g r o u p e d  t h o s e  h e r d s  i n  w h i c h  t h e r e  h a s  b e e n  n o  a t t e m p t  t o  
s t r e n g t h e n  t h e  b r e e d i n g  a l o n g  d a i r y  l i n e s  e i t h e r  b y  t h e  p u r c h a s e  
o f  d a i r y  b r e d  c o w s  o r  t h e  u s e  o f  p u r e - b r e d  d a i r y  s i r e s .  U n d e r  
t h e  h e a d i n g  " G r a d i n g "  w e r e  p l a c e d  t h o s e  h e r d s  i n  w h i c h  s o m e  
c o n c e r t e d  e f f o r t  h a s  b e e n  m a d e  t o  i n c o r p o r a t e  b e t t e r  d a i r y  b l - o o d .  
W h e r e  " N o  g r a d i n g "  h a s  b e e n  d o n e  t h e  a v e r a g e  p r o d u c t i o n  p e r  
c o w  i s  1 7 7 . 6 2  p o u n d s ,  w h i l e  i n  t h o s e  h e r d s  w h e r e  " G r a d i n g "  h a s  
b e e n  p r a c t i c e d ,  t h e  a v e r a g e  p r o d u c t i o n  i s  2 6 3 . 0 9  p o u n d s .  H e r e  
t h e n  w e  h a v e  a  d i f f e r e n c e  o f  8 5 . 4 7  p o u n d s  i n  f a v o r  o f  " G r a d i n g "  
w h i c h  i s  a  l a r g e r  a m o u n t  t h a n  t h e  d i f f e r e n c e  b e t w e e n  t h e  p o o r e s t  
h e r d  a n d  a n  a v e r a g e  o f  a l l  c o w s  t e s t e d  i n  t h e  e i g h t e e n  h e r d s .  M a y  
w e  n o t  c o n c l u d e ,  o t h e r  t h i n g s  '  b e i n g  e q u a l ,  t h a t  t h e  l o w  a v e r a g e  
o f  m a n y  h e r d s  m a y  b e  v e r y  r a p i d l y  r a i s e d  b y  c a r e f u l  t e s t i n g  o f  
i n d i v i d u a l s  a n d  t h e  c o n t i n u o u s  u s e  o f  p u r e - b r e d  d a i r y  s i r e s  o f  t h e  
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same breed. The actual difference between the "Graded" and 
"Ungraded" herds is greater than that between the poorest herd 
and the average of the herds tested, so one can hardly say that it 
is impossible to raise the production to that extent. Do we need 
better proof of the value of testing and the great improvement 
possible through the use of better blood? The two are insepar­
able, they go hand in hand, the te'st pointing out the cows through 
which improvement should be sought, the sires adding to and in­
tensifying the dairy capacity of the offspring. 
DISCUSSION:­
'Eckles:-We can't depend upon the farmer himself to test his 
cows, even if he sees the value. He won't even weigh the milk, 
if you do everything else for him. We have got to organize and 
have test associations or 'something similar started to make the 
work effectual. I have completely fallen down so far in trying to 
get any of the farmers to do work of this kind. 
Question as to where the next meeting should be held was 
brought up. It was decided that the meeting should not be held 
during the school year as dairymen are too busy. They can leave 
in the summer best. 
Voted that the Executive Committee arrange next meeting 
about July 1st, if after canvassing the men it is found they can 
attend and that the executive committeo be empowered to call 
the meeting and arrange place. 
Voted that we extend a vote of thanks to the officials of the 
Illinois State University and to Professor Fraser and his corps of 
assistants in particular for the generous and courteous way they 
have entertained the members of this association. 
Fraser. - The time has come to close our meeting. I wish to 
thank the members present for coming to Illinois. I hope this 
association will prove of great benefit to our dairy instructors and 
investigators. 
Meeting adjourned. 
